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In which the Principles and Nr em on which they 
depend, are clearly Demonſtrated} and the Praftice 
naturally deduced from oy Demonſtrations. . s 
oftrated in the Stereographic Projeftion of the ſeve- 
ral Caſes in Right and Oblique Angled, Spherical, 
Triangles: So that the Requiſſtes may be found wich- 
| out Calculation, by Scale and-Compaßß. 3 | 
To which is added: Corte Table 'of” bee, | 
Aral . and Secant . | 
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THis Treatiſe i is dee both to the Theoretic 

and Prattic Reader; a Prattical Treatiſe only, 

would never pleaſe the former, nor 4 Theoretic the latter. 
In order to the former End ] have made uſe of 1be mol 


Conciſe and. hl: ant Demonſtrations I could find, and par- 
zicularly incomperable Treatiſe of Trigonometry, 
Wrines Ne Learned Mr. Caſwell A. M. of Oxford. 
And get r the latter End the better, J 


have given the ual Solutions of ibe ſeveral Caſes both 
Plane and Spberical- Triangles in Numbers, Natural 
- and Artificial, and likewiſe by the Gunter's Scale; and 
beve r reat care that the ſevera] Direſtions to Fra- 
Bice ſbould be ſo plane and eaſie, that they might be made 
uſe of effetually by Perſons that are not ſo well grounded 
2 &c. as to underſtand the Demon- 


250 10 the other Treatiſe of Stereographi ic Propection 


; the Sphere, which is 4 branch of Perſpe&ive j I bave. 
th ared the 22 and Theorems on which 


depends, and from thoſe Theorems have ſhew'd tte 

—— 7 Of the few rat Methods made uſe of in PraBice, 
* ogy 4 the . the Sphere upon the Plane 
ps {rb 210 7 come nar? > tg and like wiſe ibe len. 
uration of ; 2 
And ith, Thev 7 — — 10 Project the ſeveral 


Caſes ical les both Right and Oblique, ibe 
am of all which — — flowing 2 8 
cedi opoſitions : . There hath been nothing wrote in 

ne f hornet this Matter, which i 
humbly iel to 5 . By 
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T the Line giren be AFFE"" 
80 Pillatice, 


draw the Line 


e 
e Fe, it 


Tay 
PROB. II. 


To divide a given Right-line = 
£338 


Let the Line. ye be 0 upon the Point 4, with 
your to any Diſtance grea- 

FU. — 5 —_— the lin 4b, 7 — A Arch 
Fig. c cal en puting t es 
8 Point in 4, ad . 5 75 
ſcribe an _ cutting The other in candd, the Line cd4 
ſhall Biſſett „ : 


PROB TH. 
Prom « Prine give who, to let fall a Pergen- 


ular to a Line given. 


Let the Point given be g, and the Line given. 4 
put one Foot your Compaſſes in g, 

Plate I. with any Diftance, greater than the neareſt 
Fig. III. Diſtance of that Poins from the Line given, 
croſs the Line given in the Point e and d, then 

puttings the Foot of your Compaſſes on the Points e and 


| d, with the ſame opening of your Compaſſes deſcribe two 
4 Arches cutting one another in f, a Ruler being laid to g 


and f, draw the Line g b, it be the Perpendicular 
requix d. 
PRO b. IV. 


1. Upon the Point ö ef Epen to 
any Diftance bc, Aſeride the Arch c die, then 
Plate I. will reach 


our Compaſſes at this opening 
— _— — 
8 the ſame r 


* 


Com | deſcribe two Arches cutting one another in, 
fr om AIRS 


d at Diſtance, 
par vas Bode us __ et * 


— BE about the Foot ad, was in As. | 
till it es 1 wen in raw the Fig. V. f 
I ei of a Per- — £ "of 


Line def, ſo that cf a 


pendicu 
P R O B. 4: 
From a Poim given, ro draw a Parallel 10. a 
Line given. 


Let the Point given be r, and the Line given ab: 
From the Point cas a Center, ſtrike an Arch a 
cutting the given Line 4b in 4, then take Plate J. 
4c in your Comply S, ſſes, and putting one Point Fig. VI. 

1 


any where in ne 463 ſuppoſe in 5, 
with the other deſcribe an Arch, then take 4 b in your 


Oompaſſes, and putting one Foot in c, with the other 
cut the former Arch in d, a Line drawn thro'c and 4 


mmm; 5 
bDR OBR VL 
With a Line gi ven 2b, to make an . 
Nanu of ws . Suppoſe 45 Degrees. 


to 60 degs of dur Line of 


Chords e 5 hords being Equi: 
to the Radius of at Circle, the Chords Plane I. 


Foot im a, with the other deſcribe 
#4; EIA your Scale of Chords, 


puk it from e to e e ae, add 
Head 


were deſign d to meaſure) and pueing ce Fig. VIL. 5 


$S 


OOO 2 (00) AU", vg, —— — 


Angle. 


5: the former Arch in the Points =_ and draw the 
Line fg; now where the two de and fg, 


(4). 
Hence an An being already made may Mea - 
ſure its 15 ce 7 ſſes, and 


Quantity by raking 
2 is cn it to your -Line of Chords and it — you the 


ere a that the Menſece of the 


* R 0 B. vi. * 
Three Sides, given, to ls 4 maxi. . 


Let the Sides es given be 4b and e with which it is re- 

to make a Triangle, make ab = the 

Plate J. ns then taking the Side b in your Com- 

Fig. VIII. paſſes, with one Foot in « deſcribe an Arch, 

> and with the Diſtance c, putting any Foot in 

b, F „ eee bc and 
tis done. 


1 


F RO B. VIII. 


To bring any three Points not ſituate in a Right- 


line, into the Circumference of a Circle. 


Let the three Points given be « bc, take above half 
the Diftance between 4 and 6 in the Com- 
Plate I. paſſes, then placing one Foot of your Com- 


Fig. IX. paſſes in a, with the ſaid Diftance deſcribe 


the Arch ed, with the ſame Diſtance and 

pw Foe in ö deſcribe the Arch ed, cutting the former 
and 4, and draw the Line ed: Then taking above 

the Diftance between' 5, c, and one Foot being 
pic laced in c deſcribe the Arch f, g; and with the ſame 
iſtance, one Foot being placed S the Polneh, croſs 


ett each other (viz. in the PS te ) is the Center 


of the Circle, which was required. 
"ey . x 7 T 4 4 . 
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ute into 60 Parts call d Seconds, Se. any Por- Fig. X. 


ADC. 


Ay 
DEFINITIONS. 
| 


Circle js ſuppos d to be divided into 360 equal 
Parts call'd Degres, and each 
into 60 Parts call'd Minutes, and each Mi- Pine 1. 


$3 
* 
= 


tion of which. Circumference is call'd an Arch, 2 
and i is Meaſur'd by the R GN it contains. 


2. A Cod! 183 Right-line joyn joyning the Extremities® 
of an Arch, as AC is the Chord of . ane, 


: 75 


3. A Right-ſine i is a Right-line drawn rome — 
of an Arch, Perpendicular to that Diameter "2 
thro' the other end; or it is half the Chord of twice 
the Arch, AE is the Right-line of the Arches AB, A B. 
and here tis evident, that the Sine of go deg. (which 
is equal to the Radius or Semidiameter of the Circle) 
is the great=ſt of all Sines, the Sine of an Arch greatar Þ 5 
than a Quadrant, being leſs than the Radius. . 


4. A verſed· ine is the Segment of the Diameter in- 
between the Arch and its Right-ſine, E B is 
e of the Arch A'B, and E D of e 6 
A hi 885 7 


1% * 4 


5 A Tangent of 4 in Arch is a Right-line drawn ber x 


* 4 
* 
CI 


vendicular to the end of a Diameter, paſſing thro one 
endof an Arch, and its Length is Limited by a Right- © 5 5 


line drawn from the Center thro the other ae the 
Arch, and this Line is calld the Secant; thus B Mis the 3 
8 and FM the Secant of the Arches A By AD. I =. 


1 
8 ho. = 
IE: 2 


6: The difference of an Arch bond endings, he. vt 


ther it be gredter or leſs is call'd its Complement, G & 30 7 


vi CopplementeF GSATGS AB, AD; A Sthe 
2 2 Eiern - yg i 


0 n 8 i = b FR” e q 8 * d , 
| * 
* 
4 
| 


| Sine of thar Complement or Co-fine, GI the Tangent 
of that Complement, or Co- tangent, EI the Secant of 
: | that Complement or Co-ſecant. 


7. The difference of an Arch from a Semicitle is 
call'd its Suppliment. | 
g. That Part of the Radius which is betwixt the Cen- 
ter and Right-ſine is=to the Co- ine, EE HA. 


9. If an Arch be greater or leſſer than a Quadrant 
the J if 8 of the Radius and Co- ſine is equal to the 
vVerſed - ſine. Theſe things will be farther Illuſtrated by 
the follow ing Figure. 
In a Triangle are ſix Parts, viz. three Sides and three 
Angles, any three of which being given (except the 
three Angles of a plane Triangle) the other three may 
de found, either Mechanic the help of a Scale of 
equal Parts and Line of or by an Arithmetick . 
*| Calculation (if ſuppoſing the Radius divided into w 
Number of equal Parts, we know how many of th 
; equal Parts are in the Sine, Tangent or Secant of any 
Arch propos'd) the Art of inferring which is call'd 
| Trigonomez'y, and is either Plane or Sphzrical, | 


The Table of Natural Sines, Tangems, &c. be 
—_ thus made, MY 3 8 


| 

a | 

1. AE the Sine of an Arch being given to find its 
| therefore FAI -A 


FAgqz=AEq+FE 
FE HA, or /Rq—Sqzz. 


| 2 AEthe Sine of an Arch being given, to find BN 
the Sine of ; the Arch, GR 

FP zE the Co-fine is knowa (by the firſt) and conſe- 
| quently EB; then / AEq-+EBgqzAB, and 4 AB 
| =BN 4c. 3/Sq—yq=5Sz Arch. 3. BN 


* 


. p 9 x N 4 
. . "EPO W N 
* * 
1 5 
| 4 


— an-Arch bring gives ade 
the Sine of bie ha Arch, 

p N the Co-fine is known (by the firſt) and the Tri- 
angles 3 ABE ar M cherefore FB, FN; at 


4. Go and xP, the Sines of gebe BD, 5 bing | Fg 
given; to find x g the Sine of the Sum of the Arches. 
The Co · ines F O. FP are known (per firſt) then F 
FP: :o. Pr. and the Triangles P (PA, ) 
og F are Similar, therefore Fg. Fo: : xP.xy. then 
0 FoxxP4-FPxSo * 
xy +Pr=xq=z — 77 — that'> the” 
Sine of the one Arch is the 8 e > 
the other Arch into the Co-ſine of the firſt Arch, and 
this Sum divided by the Radius Sof the Sum of two © | 
Arches z and if the Sines of the ſame two Arches were gi: 
ven, and it were requir d to ſind the Sine of their Dif- LS 4 
. FoxxPo FP'x 0 3 
ference, it would be = —— 8. of the 
difference of two Arches. : 


$. Suppoſe the Arch 142 deg, and 4b 24 
and bw the Sine of b L, and bK its edge, alſo 64 
the Sine of ö L, and br its Co- ine; draw F « cutting 
bbing, then 4 (4e l, 4 =bb,q=be,qÞeb,qz 
therefore 3354 = be, 3, and gbx 3 be, that is 
gbx 1.732050807 = bez and bo g bx 1. 732050807 
bd, i.e. the be Sing of an Arch leſs than 3odeg. ad- : 
ding y 3x ofthe Defe&, makes the Sine of an Achs 
much N zo deg, therefore if the Sines of all! 
Arches leſs than 3odeg. be known, the reſt as far as 
60 deg. ——.. . 


enn Þ 
4 The 
f | 


6, The Triangles g bf and be b are Similar, but the 
Angle bfg= LS a deg. therefore the Angle bb e 
Sedos. * a Circle on the Center g, 
- deſcribe eb, be the Chord of 60 will be E. 
qual to bg the tine therefore, rb+bge=Kb, ie. 
the Sine of any Arch b D leſs than 60 deg. adding the 
Sine of the 54, make K bthe Sine of an Arch as 
much exceeding — 
Conſequently, the ines of all Arches leſs than go deg. 
n a * 
ne. k 


a. 


＋ 


44. 48 1odeg-=5, 7olly- few 


. | An Applicator mba he bans ford, to the. 
e the aforeſaid Table. 
WE > The Rades B equal go the Chord of 6odeg. and 3 
_ RE —5S, 30. then by the Second e 
| the 2 Arches. | 


Ag. „% mn iv, v. . 
15 0 o Go oo OO 85 
. „ -20 06 £0.. 00:0: 
5 3 45 00 o Oo. o 
1 32 30 98 00. oo, 3 
: B 
r 24. % 43.00.00 ' 
i 07 ol 32 30 oo... 
4 e a. 
SD -: > a4. 08.08 0.07. 30 


"= EET 52 44 03 45 


1 80 that by F 
=. the ſame ſenhble Proportion as their Arches, for the 
LV ft Sine ſave one, is double of the laſt Sing to all Senſe, 
2:23 a5 one Arch is — the other. 


| OP 9 ) 4 ; . | 
X Not 6-1 Number of , Minutes 'in 30 45. is - 
: iv. v 
and 52. 44. 03. 4: is contain d in i800 Minutes 2048 
| i iv v 
times, therefore 1. x 1800 =2048 x 52. 44. 03. 47. 
: ; | 1 a” 
therefore 1800. 2048 :: Arch 52. 44+ 03. 45. Arch 
IS I ur iv Y 15 
228, 32. 44. 03. 4. 8 1. 
ane Wwe BiſſeQion e . 
Sine of one Minute being had (by the 3) is found 
Sine of two Minutes, then (by the 4) the Sine of three 
Minutes; and ſo to 30 deg. then (by the 5) to 6o deg} * 
and (by the 6) the reſt to 90 deg. 82 
Having found the Sines, the Tangents and Se 
e gy e 


* * 
** $7 "* Tk 4 4 AI. vor” % AN PE 1 
FE. FB:: EA. B / . 


FE. FB:: FA. EN 
BM. BF : : EG." 61 d) 


0 1E K. 8 
| e IMs Tf Arch. * J 


| n EB:; CAB) BN. 2 KB. 
- $66 VS. + Arch: :S. 2 Arch4R therefore: 
VRS Arch. 3 
2 1AB.BN:tA B. AB:: B N. B. therefore: AE; KC 
= Ba==8 $4 Arch=4SArchx Arch. "= 


vis. IL %\ 8 3 
98 30 LE M. l. 15 Tr dP. 4 ar 5 
_ | angst isse, | 


1+ BD.ENz: (BD-AD%:AB-AB;2) 46} 
2 b FN. that is N 9+ 


| | - 2. G. 4 | 2 


rs 6 970 OO | 


. Sp I a OE were ES 


. GS. Gr:: AB. EKD, 
p= DxFG= Ng. S Arch xz 


& E M. In. 


[Ihe Tangents of two Arches A andB we erer po 
5 2 >_> their Co-tangents. 


tor T, s R:: R. 3 
and T. B. Rr; R. Re . 


2 


LEM. 


T & *% Ss 
TV. . 
3 
7 ” 
N 


* 


AXIOM. * 


For Plane Tr rigenemerry. 


"8 Right-angled Trian if one 
| Right-angle, be made the 

. | hall the other Leg 
ſite to it, and the Hypothenuſe or ſide op 
; | ge) its Secant. 


= 


therefore 2 AT B 
therefore Z A EB;:; 


Plane and Sphzrical Trig 


be AT 


FM 


x 


„ . * 


- 


onometry are ſolved by the 
help of four Fundamental Propoſitions cal'd Axioms. 


2 EP 


a Circle, then 


the An 


5 


oppo- 
e dhe 


But if the H be mage the Radius ofa circle, 
then will the Legs (or Sides inefuding the Right- angle) 
be the Sines of the Angles oppoſite, which will de 
evident by the Figure, 

Upon this Axiom depends the Solution of the 7 Caſes | 
of Right-angled Triangles. 


And in the following Pro 1 ſuppoſe chat two SS: 
Lines eſtimated in parts of an ny Meaſy . 4 


For Example, in parts of the Table, are an 7 
Proportional to themſelves rechen d accor- Fig. 1. 
ing . other Meafure ; w AB reckon'das * 
Radius, of parts 190800, is ta 5 the Tangent of the | 
Angle A 3odeg. of Tabular parts 37735; lo the ſame 
ABof 213 Feet, to BC 123 Feet almoſt. 33 


Note, That the three Angles of a Triangle make 2 15 
or 180 deg. and therefore in a Right - angled Triangle, 
one of the Fay Angles is the Complement of the 
other to go deg: conſequently one being given, the other 
is known; and in an Oblique-angled Triangle, two An- 
les heine enen: the third is alſo known as being the 

uppliment or Reſidue of the Sum of the other two, 
to 130 deg, Eg 3 

For the more eaſie making the proportions for th 5 
Solutions of Right-angled Triangles - 3 


Obſerve, That as different Sides are made nals: 2 
So the other Sides acquire different Names: Which ß, 
Names are either Sines, Tangents or Secants, * ade 
to be taken out of your Table. 3 


To find a Side, any-Side _ mad : & 


As the Name of the Side NS 
Is to the Name of the eden aber 

So is the Side given, - * 
Nen EY 


dl 


* 


: N + _— 4 
. v 8 5 2 
4 * . = 
8 2 * 9 
a . 4 . * A 
5 * £8. 5 N N * * * 
3 3 * ; , * 5 5 
Apr" 4. 22 „ 4 _ 5 * 
Wooly 00 a6 v , g > . 2 3 4 
af _— A 5 * . * 
* # 4 4 
= Ly * 0 
- * 1 
g F 
: 9 2 
Z 


—_— 


| But to find ww one of the given Sides muſt 
be made Radius. | 


Then, 


As the Side made Radius, 
Ts to — 
So is the Name of the firſt Side, 


(Which is Rad.) to the Name of the ſecond Side. 


Which fourth Proportional muſt be found among the 
Sines or Tangents, Oc. to be Determin d by the Side 
made Radius, and 1 Angle requir d. 


( 13) 7 
The Proportions for the Solution of the 5 Caſes © 
| of Paw Right-optod Thane + 


_ e W #1 
, A ET 
Given Req| . ad] Caſe. 
— — — K — 
ABI. EA S A : AK BSc 
A& BCI R. T, A:: AFB. BCAB|'r' | 
C | T A. R:: AB, BC|BC} Þ 
AB | |= A. R:: AB. AC ACE ÞF 
A& ACI R. % A:: AR AC. ABI 2 | 
[FF A, 4 A:: A B. AC BCE 
AHA B. 5 C:: X T., A A ⁊ ⁊ 
| Complement is C. 
C|BC AB R. T, CBC 3 
Complement is A. | 


— AC} ; yr: 7.5 X 
DHYSdNRA Ri: AL A-CASE.: 
lor /: A BGA TBC ACC / 4 


(14) 


EXAMPLES, 


Caſe 1. given AB. 56 port 2 88 
| pA. oe: Nag BC. 


a 


1. Geometrically with Scale and Compaſſes. 


From a Scale of equal Parts la down the Line AB 
56, Erect the Perpendicular thereto B C, at 

Plate II. the Point A make the Angle BA C= 30 deg. 
Fig: II. produce the Line AC till it meet the Per- 
pendicular BC in C, and the Triangle is de- 
termin d, and the Line B C being Meaſur d by the ſame 


Scale by which you Plotted, AB will give its Length. 
2. By the Table of Natural Sines, Tangents, &c. 


— „ ——— 
(i. e.) $0000000, Lada” 56. # FA. .© 


bY 


„ — 


34641018 
* 28967315 


pn... 


W — — 


2 16468 


that 45 323906 be, 


which js found by Multiplying + the 2d-and 2 

3 and dividi — + 
o avoid Prolixity I ive no more 

the Table of Natural Sines, 6. * A 


N Sins, 8/4 t 
A ©. 1AEES a5 | 8 
Au 


8 ns of the ad and gd Am 
* that * TSS WN 


& & — W 4 " i. * * 7 
8 Dr r 3 e 6 8 


eu 


+ 
i 


$84 


(#5) 


4th Term required. 


1. Tandy 
** un 1.55862 
Subſt. Rad. 19-0000000, 


57614394 
1.74818 yo. 


2 


By LOGARITHMS. 


* 8 - 


Term, the remainder ſhall be the Logarithm of this | 


Rem. , 1:5096274; 2 of 32.33 2B C- 


Caſe 2. given fn gen- 
L., A. 30 


AB by, and you have its Length. 


ZA-RUABAC, | 


R. 100000006 

: A. 1. 7481880 
1 _ - dill Tr ok 
Sum 11.7481886 © 
Subſt, 2 K. 9.933306 


; * : 22 25 
SF, A * ; 2 F 4 W 1% 
2 * CO 5 4 . Ws. 2 
; 8 * 5 el & 
NO * 
29 of 


riangle Conftruted 6 the. 
bre, . Ward Figs 5 


4 * 0p e er | 
* , 8 : KF .. 
4 7 0 * E wi 
5 2 > 
E63 4 444 Z C 2 


. . * 
> k 
Y. 5 $642 
A | x 
* 1 


_ Rem, eeuc. 


on 


I. Geometricalh: ; 


| Devw the Line AB, and put 6o parts from A toB 
upon the Point B, let there be the Perpendi- 
6; Flate II. cular Erected BC, lay off 35 from B 
Fig. IV. to C, then draw the Line AC; and Mea- 
8 fure” the Angles X and C by the Line of 

or 


2. N Logwithms. 


AB.BC;:R,T,A. 


R. 100000000 Ac 


* 


2 


Sum 115440680 
Subſt. A B. 17781512 15 


11 F Rem. | 19. 7659168 „ which is 785 Logarithm — 
1 gent of 30 deg. 15 min. re * 
| 8 which 59.45 is the Angle C, 


94 e 
BC= 35 Ten to find A C. 


1. ee 30 


Plate II. The Tri ug CooliruBted, ; as in the 
"Fig. v. former Caſe, Meals AC by N. 1 


#7 I 
* 7. 


Eg Parts . => 
i 
* ; e D 
. = 
* o , * 4 5 
* V * . 8 1 
as 82 


Find by the laſt Caſe the le A. 
eee ee A 


ww 
„ CFFA 


nt of 


to B, upon the Point B to the Line A Beret 


Le 


hy Geometrically. 
Draw the Line A B putting thereon 80 parts bon A 4 


the Perpendicular BC, open your Com- Plate U. 
paſſes to the diftance of 100 equal parts, and Fig. VI. 
putting one Foot in A, with the other croſs © 
* Line BC in C, then draw AG, and Meaſure the | : 
es A ECT} JOLIE Chords. 


2. By Logarithms. | 
AC. AB:: R. AA. 


AB 1.90309 
R. 10. o οοοοο 


| Sum 11.90 9030900 En > 
Subſt. AC 2.90000c0. e 


— — 


Rem. 9.90309co- the Logarichm | 
nn 9 


Qiſe 6. given AB = 
AC SD 100 
1. en 


The conftruſtion being the fame is in the Tlarfll. 
laſt, therefore ; Meaſure BC. RITES 2 | 


are, Tofind BC I E 


of equal parts. } 
2. by lee, #302. 
/ Bythe laſt Wenn, 3 
Then by the 1. Caſe having the rage A and A B, | 4 
Given, ind B. 5 
de. Weg T £5 2a * . = 4 
„ i, „ 


wh 8 


- = 
a ”% 
* * Us 
« * 
. 3 
7 * KY 
#3 K 
. 
- z&. © 4 7 * 
* 


4 2 * we « * 4 5 a » 
2 * 
Ms ; 
5 
0 
. 


1. — 


Drau the Indeterminate Richt- line A B, at any Point 
250 A draw the Right-line A C, making the 
0 Plate II. Angle BAC= 3s deg. put z0 pt from A 
Fig. VIII. to C, from C ler fall the Perpendicular CB 

to the Line A B, cutting AB in B, AB 
Meaſor'a by your Scale of equal Parts anſivers the 


| | Queſt ion. 
2. By Logarithms. 
R. E A:: AC. AB. 


= A. $-9133645 
AC. 1.698970 ; 
Sum. 11.6187378 
Subſt. R. 10. ooo 


1 — 


Rem. A the dune 40.95 3 


"ws all theſe Cider auh be workt by the 
Gunters Scale, whereon is a Line of Logarithim 


Numbers, 6 Sines, and Logaritbhm- Tan- 


Kur 

| .' Extend your Compaſſes on e ee ed 
| An un e ew tte e vad-tha 
Ame extent will reach from the third Torn "00 the, 
fourth Term requi 4. 


 Onlyobſerre that if your ſecond Term be 


N © Gp the firſt, © the fourth Term mut | 


tha e. hen 
fte placed on the Term, extend chem ur 
1 che Münder in 1 = WI Op Ree 


Fc Exanyio 


Ton 
* ꝶ66— OO OTT — 464» En nar oem; 


K ien 


Co). 


bY . 8 " 
, 88 « e * 
* x - . +; F 
Examp the ” A 2:87 
in * Fe „ ## > £ 0 * 5 


Where the Proportion is R. T,A 2 AKB 4 


Extend your Compaſſes from the Adin of the Tan- 
gents (which is the” Tangent of 45 deg.) to the Tan- 
gem of the Angle A, c. 30 of, pv 1 5 Extent of 
Compaſſes will reach from third Term AB=" ; 
56 parts, to 32. = ny | 


Example in the 2. Cie, 


Tue Proportion is K A. 1 AA. 


Extend your Compaſſes from the pints of A, which 
is the Sine of 6a deg. to the Radius of the Siges {which 
is the Sine of 90 dep.) the ſame Extent will reach from 
the third Term AB: su. to the fourth Term AC 
= 64. 99 parts. 3 

After the ſame way you may work them es 139 
8 C7 


4 my 7 
| _ 
b * * y 
6 M - W . 
. ; » j 4 | ' E 
jo * N *. _ 
- 1 2 ** 5 1 


of Oblique" Plane T men, 


| To any Triangle, = Sides are Proporioal — | 
Siges of the Angles ( Oppolite, - 0. „ 


'DEMO NSTRATION. 4 * 


Produce the leſſer Side A B to F, making \F=BC. 3 
let fall the Perpendiculars ER, 5 b upon 44. 
the Side A C produced if need be, 1 Furs HI. 5 E 
will EE be the Sine of che Angle A, and Fig- [and = 2 
B D the Sine of the'Angle C to the Ra 
dius BC=ZAF. Now 9 A BD, AFE are. 


8 . 


_ 
44 * 
— * 

4 


* , A 4 OY ; * 44 _ 
1 * 


i). 


Similar; therefore A F (BC) AB; 7: FE, BD that bs 
::S, A. & C. QE. D. 


Otherwiſe thus, A W351 -= $a 
and BC.' R:: BD. S, 


therefore. Tur SA bc * 8, 
therefore A B. B C25 8, C. A. d. 


AXIOM III. 


The Sum of the Legs of an Angie is to their dif- 
ſerence, as the Tangent of ; che Sum of the Angles op- 

ite to thoſe Legs, to the Tangent of half their _ 
NCC, 


DEMONSTRATION. 


In the Triangle ABC, make BD=BA, and draw 
the Line AD, let fall the Perpendicular B F 
Plate III. upon the Line AD which will Bifſe&t AD 
Fig. HI. in E, draw FE Parallel to AC, which will 
|; Bifſe&t DC, the Difference of the Legs 
in E, the Angle Arb; the Sum of the Angles BA C 
and © and FAG - their Difference, now if AF be 
Radius, BF will be the Tangent of ; the Sum & FG 
of the: Difference. Now the Triangle BG C is cut 


Proportionably by the Line FE. 


therefore BE. EC:: BF, FG. 
5 or 25. 2EC; Rs 2 


That is, 


a As the Sum of the 2 Sides to their De 
8s is the Tangent of 4 the Sum of the Angles op- 
( poſit to thoſe sites, 

Toene Tangent of 3 4. 1 1 2 07 01 
i | | 5 Or 


— 


@ - %: 


Or thus, 
Upon B with the Diſtance BC deſcribe the Circle 
CED, Produce ABtoE and D, and CA to G, draw 
GC and AF Parallel to DC, draw likewiſe CK. 
| Tis Plain that AE is the Sum of the 2 Sides A B, 
BC, and AD, their Difference, the Angle 
BAF is 2 2 the Sum of the Angles oppotit - Plate III. 


to thoſe Sides, and the Angle FAC = n 
Weir Difference. 


Now the Angle DCE in a Semicircle is Right = 
AFC, and therefore if A F be Radius, EE will de the 
. | Tangent of the; Sum of the Angles, and FG the 
Tangent of the Difference. 

Now the Triangle EDC is cut Proportionably by 
N Therefore AE. AD; F.C. unn. 


1 E 
: Ax lO M IV. — 
0 * 
Having drawn a Perpendicular BH tus an Angle 
a to its oppolit Baſe, the Baſe A C ſhall be to the Sum of 
3 the other two Sides A E, as their Difference DA is to 
1 np GA. F 
0 DEMONSTRATION | * 
| For by the 35 Propoſition of the third of Eutin, the 
under , under AD, AE is * * 2 | 
A and AC. * —＋ _ 
Therefore AC. AB; DA GA, „ d .4 


tr 
3 | £4230 7 6 #4 wed 434, &% 7} 
* F 5 7 


th. FS, TG 


far BC: : 5, C. S, A. 


A B. B C :: 5, C. 5, A 
Hence by Subſtraction the | 


FE Proportions. 


"0 


Angle B̃ will be known. | 
8, A. 8, B:: BC. AC 
HE * CY 
8, 


K. F, C2 mn 


F I I 


_”_ * 


TZZ LToppoſit. 
Tz LI, Op. then, 

2 ＋ & S greater Z, A 
+Z—3X=leſler I, C 


1. find the Angles by thelaſt| _ 


then 
t AL AC: 


1 


ee 
Examples in the Caſes of Obli que Triangles. 


Caſe I. given A B==30 8 | . 
IL C==25 d. 30! : 
hs 
1. Geomerricaly, 
Draw the Line CA, produced as far as neceſſary: 
At the Point C make the Angle A C 
25 deg. 30 min. ſet off 40 parts from C to Plate III. 
B, take 30 parts in your Compaſſes from Fig. V. 
fame Scale, and putting one point in 1 
, croſs the Line CA, with the , Which it will do 
in two points A and A. Draw the Lines BA, BAz 
then the Angles CAB, CAB, being meaſured by a 
Line of Chords, will give the Auſwer. And here tis 


manifeſt, that the Angle A, in the one Caſe is Ob- 
tuſe, in the other Acute, e 


But here Note, That if the given Angle be Ob- 
tuſe, the Angle required is Acute, But if Acute, 


and oppoſite to the P oy 20 Tode the Angle re- 


4 quired is 4 ke and whether Acute or Ob- 


tuſe muſt be Determin'd before the Opperations. 


2, To do zbis by the Canon of Artificial or. 
|  Cogarithmick vines. 


+} 


Obſerve, That it has been demonſtrated in the ſe 
cond Axiom, that the Sides have ſuch Proportion one 
to another, as the Sines of the Angles oppolite- 


a 
7 5 
7 
* f ; . 
* * 
* 
. q 4 ” G : hs 
. 2 5 ; * : 12 9 i 
? - d : > 2 IE" » * * 
| a * *%# 8 4 * 33 3 . 
% * 
4 . 
F n * 
* £ 
- 


(24 


Bs Therefore, Fs, 5 
As the Sine of any one Angle, 


Is to the Sine of any other Angle; 
Sd is the Nee oppolite to the Ark Ang, 


To the Side oppoſite to the ſecond Angle. 


70 _ Secondly, 
As any one Side, | 
7 Is to another Side; 5 
So is the Sine of the Angle oppoſite to the firſt Side 
To the Sine of the Angle oppoire to the ſecond 

8 8 ©. 5 3 
, Therefore, If you would find a Side, begin, your 
ion with the Sine of an Angle; and if you 
would find an Angle, begin with a Side. 


TLC 2; SO, $LH: 


8, C. 9. 6339044 | 


4 Sum. 11. 2360444 
A B. ſubſt. 1. 4771212 


e,, 
the Sine of af . 1 


* 


To find A C. 


C= 40 


Caſe 2. given AB 30 
C= 25 d. 30 


4 


5 7 1. Geometricaliy. 5 : 
Plate III. The Conſtruction is already ſhew'd ; 
Fig. VI. Therefore, meaſure AC, and you — 
| | 3 


493 wu A a he's 7 3 — 4 
Abet 15er d, mot is tus greater CA, 14 be ſite, 
leſſer if the contrary. + 
2. By the Canon of Logotthm Sines, &c. 


. Find the Angle A e the 1 ws For Inſtance A 
was found, . 


1. 27 Acute, 1 ad 119.28 
0 if Obcuſe. nen * * 


5 


* 8, A. 8, B: be. 40. 
od | T2 9.998396 ans A 2 Aid 
BC 1.60 20600 | — . | 


82K 


"Wa * Fs 
Subſt. S, A. 9.758919 r 


14 — 


Rem 1.7829 50, Vis SAC if the Angle A 


8, B. g.-2191164 | 
BC. 1. So 4 


* . * 
1 S 4 p 


| . 118203764, L „ mend 
1 a IT) 
3 125 dee, eee btuſe 
. des 10 WAA 
== 33. 15 1. 10 IA I : 
C=26. 3 8 | IE. 
C. ä 5 
1 I. Geometricaly. 
Tue A and Cheing en, the Angle Buſh ; 
— Fo be Ars, v. 120d. 4a. 
Draw the CB, and thereon put 76 pre. Place III. | 


RE 2 C to I, at the a Point C Fig VI. 
66 2 


de CBA= 120. 42- che lines CA and BA will concur 
in A, #nd the Triangle is Determin'd, then if you 
Meaſure A B by your Scale, tis dune. 


2. By Logeritbms. 
LLC AL kin. 


8, C. 96426182 
B C. 1.8808 136 


Saum. 11.3234218 
Subſt, 8, A.  $-7390129 


Rem. 1.7844185 theLogarithm ofA B.6o. 87 ft. 


Caſe BC= 5 
* 3 10 fd te . 


1. Geomerricelh. 


- 


Draw the Line BC and from your Scale puts off 75 
| from B to C, then draw the Line BA mak- 
„ den, ing the Angle CBA=884. oo! and ſet 


the Angles a al C my 
Chords.” DH i 3 £1 rm 


. 
* 
4 
— 
bro" 
8 d * 
5 
* 
E 


. 
F — 
4 - . - * * e, P y . — 
3 «Lo, 1 1 0 . K 3 
3 * FM | 88 . 1 1 1 2 1 # : * & * 20 
* * 7 * * N * . {5 9 F iT : 48 - p + y "$4 
* ” - OP 2 : * % 
* 4 < 


| ö 5 & © 4. \ * 
* 2 * = bs; & 


BC+AB.BC—A 


T1 IT IXIA Op. 
— 
125. 4 na Kira 


223. 1.39 % 5 9 E. 
T. 46 4. 10.01 . : 


Sum. 11-41gic28, ,: | 
— 123. 2. 959 %,˖lln | | 
Rem. 5.16192 which eb Fate of 
as ET; , BYE AO UE bf 
1 a 87 te Ang, A 
Sum of A&D 11. 427 T * 
5464 3 2 244-38/ ue ang C. 
Ttzs hath been prov d in the third Axiom. z 
_ Caſe the 3. Given, the ſame 45 before: ; Fine III. 
To find the Side A C. elt ot. TR. . 
The Angles A and C being found it in the * 15 
A= 4 1 
21 = 34 2 is » A nat 3 + : 
13:70 — 1 waht 54 
8. . e 1 30 d i U 12 AA 
A B. 2 ol vi ee: 7 F 4494-3) 
Sum. 216987058. Po: Ebb pee "x 
dann HG 1 „ „ > LIAR 4 tf 8. 


"+ 4 * * e 


hs Logarichm of 58, 788 7 0 - 


aſe C. given AB= 68” 
B Cr iso To find 9 B. 
AC= 156 


R . wy * FY — 
* . | LF” »: * 4 3 + # . 18 
FA . 5 9 . * * Wa * 4 * K. 4 * * s "ou * 4 * 


Plate III. With * . AUT, B A make 
Fig. x. the Triangle ABC; then hy the help of a 
Line of Chords Meaſpre the: — 


e 


| " By len., 5 nue ” 8 


28 k * 29 


| . 230 =B&: OC the dj ce 


= & 
ES A ; % , > — 4 by OY 
8 4 — 4 7 * 1 ; 7 7 1 
i 13 4 Hogs 
1 ts . 3 A 4 ' ab * *, 
3 188 ; 28 Oo A | 


188 ee N. ; 9 . e 
52. ies l ni b 009g al mg 25t 5 


dans: 3 novid > 211 5155 
1246 A 5bie ad: bait L 


III Jum 3.990 
4 2.193 


Rem. e =64, 67 oe 0 
of the Segments. a 


Then, 1A C42 e 
— Am NN 46. 67 


No the Obli A the Perpen- 
| Faro BD And 7 — 8 ge A 


BDC, BDA, in each of Cs 
| Baſe is given: Therefore by the 3 CM ,EG +. > 2 


AB. A D:: R. ry 

BC.DC:: Re EA de G. J en 
a Boy roo eee ee 
þ 2 —— in at 


, 8 
- » 
a * 
2 
9 * 


4 LE 
— VB = 4 
1 


. ä | _ — * : - 
* 2 E 25 * yy bees. a * % FD 
* - 7. | "RE. 6 
l hal 
| * 
7 ot 
Te 

1 + a wv . 
- 43 3 


This lun Caſe my be teeth four other Theorems, OM 


2. yh > 


For the Analyſis and Demonfration whereof; Sap- | 
cred 9776 Se 1 


2 


11 it N 


n. without the 


ufd: 24 1 2A 
bann 


| 3 
e 8 adi og el 92-7 - 


Sus ET 


e d 28 * er 4-4 
"27 


5k wh, — 12 225. * 


—— 


eee of 2 


15 es- 25 es > ob» =bb—xx | 


compounding, avd ain f. A= by del. | 


22 ＋R4-· KR by che 24 
8 1 i W ne of lend 4 

M e3bie wilt fo ane BST 3-24 7 
Z2—bb 


* . 2 57 15 1 


. e ee e 


zer en 1. 03500 20 Spe I of I 
«© 1 4 . n A - 
6 a a 3 . 


3 8 
4 ry 
x 3 £7 
3 
= Þ * 
7 5 
8 
i F * 


* * "$28 . 2 4 A 
1. 4mn.2+ barb: r Ange, 
| Fan ama 


2.1157 A KAI Age. 
in Words chus, 
1 of the Fides including the Angle 


eee of 2 4 the Sum of the 3 Sides 
| plied v7.4 by 4 the. Sum realen 


* m „; R. 84, 1 Angle, 


Or as beſd 
=& * 2 "On * re, 


ra eee. * 4 N F 
-4 Fl es F © Jn Words this,” + f * 
| As the Reftang of the Sie pctging the Angle 


nt of of *-the Sum of the 3 Sides, 
we by ace of the Sides 3 
Angle, Multiplied by ee 


4 [EK "the orher Side including bbs 
the . 


S is 
1 ö the Angle required. 
3: 2þ6 


= * op I 


— — — 


» eee 4 T4 Angle. 


e eat :K 4. T4. J Angle. 


In Words thus, 


As E the Sum of the Sides multiplied nel 
0c ſides made leſs 9 by + 
Is to half the Sum of the 3 Sides. made leſs by one 


of the including Sides, multi by I the 
| Lr the other in 
80 . F 
is the Square 0 
| To the Sr ofthe Tagen of 4h Aa 
| Z £8 
1 . RH. Angle. 
Or, 


1— 1 1— . zx $—bþ * R. 7 1 Angle; 


In Words thus, 


A I the Sum of the 3 Sides made leſs by-cneef-the 
including Sides: Multi pᷣlied the other { cheSum of of 
==" Shs 
2 65 he of the 3 Sides Multipli 
Sum of the 3 Sides ande lbb | 
_ So is the Square of the Radius, 
To the R the Angle 


1 * 


ol by the 


Now | 


E 


rr | Now 2xmxx=4mn 
MN FN Lab k xX= W 
= x 
472— 4 XX . 
22 — xX =4mn. a 


If therefore you have an Augle given, with its Baſe, 
and the Sum or Difference of the Legs, you'll have by 
theſe Theorems the 
and ſo both Sum and 


of the Sum or Difference, 
Erence, and Conſequently the 


* It the fire Caſe if the Angie included 
between the mand were gixen with z 
the Sum of m and », then the 2d, 24 U Ach Terms 


are abſolutely known, and Conſequently the x Term 
qr noun. if from FSubftralt 4 m # the remain- 


41 


isx x the Square of — A 
2 1 Side, - 
Slade tov ::: E 4 
2 
ys 0A « * * 4 - * X TR Wor} 


_ men 
FSpberic Trigonometry. 


[ Spheric Trie le, is that which is contain be- 
A tween the — 2 — Circles of the 
| - Sphere. 


pheric Angle is the ſame with the inclination of the 

Planes of thoſe two Circles which conſtitute the Angle. 
 Aﬀebtions of Spheric Triangles. 

1. When a Circle falls on another Circle, the Sum of 


the two Angles made thereby is 2 2 1. 
2. When a Circle croſſes a Circle, the Vertical An- 


gles made thereby are mutually Equal. Nt 
3. The greater Angle is oppoſed to the greater Side: 
4. An Iſoſceles N po hath its two Angles at the 
Baſe mutually Equal; and on the contrary, if à Triangle 
has 2 Angles equal, it has two Sides equal. 
5. Two Triangles mutually Equilateral, are alſo 
one to another. _— 
6, If there be two Triangles, and in each one Angle 
and the two Sides including rẽſpectively Equal; or if one 
Side and the two Angles Adjacent be ſeverally Equal; 
then the two Triangles are equal; for if laid one upon 
another they will agree. Eo 
7. Two Sides of a Triangle are bigger than one; for 


the Arch of a great Circle is the ſhorteſt Diſtance be- 


tween two Points on the Surface of a Sphere as a ftreight 


Line isbetwixt two Points ina Plane. 


Theſe ſeven Properties are common to plane Tri- 
angles and have a like Demonſtration. - _ 

8. All great Circles mutually: cut each other into two 
equal Parts, for the common Section of their Planes 
isa Diameter of the Sphere, and conſequently the tuo 
Sections of their Peripheries are at a Semicircle Di- 


34 


Hence it follows that every Side of a Spheric Triangle 
is leſs than a Semicircle. DB is leſs than the 


Plate IV. Semicircle DC. 
Fig. III. 9. The oppoſite Anglesat the Sefons of 
to Circles are equal LDT, for the 


ſame Planes make both Angles. 
10. In any Spheric Triaagle if the Sum of the Legs 


of an Angle DB, BA he Zhan Sem DC 
< 


3 > 
the intern Angle, at the Baſe D, is accordingly = >than 
the 


the outward oppoſite Angle BAC, and 
Sum of eee — 


— two A. 


DEMONSTRATION. 


>] 1 

2 be= chan DC, then Dov ani than 
2 C; therefore, che Angle C, or which is equal tot b 
is=ethan BAC. and the LD+LDAB . 


1 
11. Croll Ti an Ade, Triangle, if one of ths 


— — ont 
<z 


> 
ee *n 
12. The Sum, of the there Sidexof 2 Tiiatgle is le 


Circle for BA<BC D 
33 . mw 


* a a f 


l 
13. If from the point of an Angle as a pole, you de- 
ſcribe a great Circle, or which is the ſame, if you de- 
ſcribe a Circle at the diſtance of go deg. from that 
Point, the Arc of this Circle intercepted between the 
Legs of the Angle, is the meaſure of the Angle. 
14. The Poles of the ſides of any Triangle G H D, cone © © 
ſtitute another Triangle » x m, which we may call Sup- 
plemental to the Triangle G HD; For the Supplements 


of the Gs of the A x are equal to the 


Rates Jof the A GH 


DEMONSTRATION. 


From the Points G H D as Poles, deſcribe on the Globe 
\ 3 great Circles, x Ay, R T m#, XB Z, then m being 
the Pole of G H, n is Quadrant Ax, x or E being 
the Pole of G D, therefore adding mA on both ſides 
ger CA, the meaſure of the Z 
Zun= 8 being the Pole of HD) Plate IV. 
Bx and adding By on both ſides, »x Fig. VII 
=BZ Supplement of B K the meaſure c 
the ] ů Pee * 
TS Quadrant = mR, and Subſtracting m T on both 
ſides » T R the meaſure of the Supplement of LG 


HD. And here obſerve, that the Triangle 1 
ſticuted between the 3 next Poles, hath its 3 3 Augles 


— 3 Angles? WY” 8 
= Sis $ Of the er r = 
grea e un is the Supplement of the Angle 1 
and the Angle E of the fide, G . | 
15. Any Angle of a Triangle with the difference of 
the other two is Ca forxn.<xm+ muy. be 21 
| —D<2.J—-G+2.)J—H, and taking away 21 ̃ 


on both MCT ET RSS ES IK 


- p 


— ads 


(.36) 


16, 2Triangles A and B Mutually Equiangular,are alſo 
Mutually Equilateral, for becauſe they are Equiangular, 
l «<a their Supplimental Triangles -, 8 are 
Plate IV. Equilateral by the 14th, and therefore 
Fig. IV. and VI. Equiangular by the 5th; and there- 
fore the propoſed Triangles A and B 
- whoſe ſides are the + (ECB of thoſe Angles, are E- 
' quilateral by the 14 

157. Three Angles of every Triangle are > 2 4, and 
<6.) for nx >-xm4-»m<4. (by the 12th) that is 
2 J—D+:2_J]—G+2.J|—H<4.) that is, 6.) 
—D—G— H<4.) and taking away 4 Jon each fide, 

2. 1/-—D—G—H<o and adding P, G, H, on both 
2ly. The Sum of the Intern Angles is leſs than the 

Sum of the Intern and Extern, both which in all make 

but 6]. | Yy 
Or thus, by the Figure to the 14th, the Supplement 

of n is the meaſure of the Angle H; Em the meaſure 
of the Angle G, and E x of D. 

But the Supplement of » m added to » m makes hut 
+ 2...) therefore the Supplement » madded toE m + EN 

is N 24, that is G+D>2.). e | 
L Or thus, by the 1oth. the Angle BA C 
Plate IV. > | 

Fig. v. is =P than the Angle D. In this firſt caſe, 


<< | 
make FAC=Dand produce AB to E. 
Then DF+AF=2_), therefore BF TAE C2, 
thereforeZFBE=DBA>FAB, but FAD4-FDA 
=2.), i.e. FAB+BA D+BDA=2.), therefore 
-DBA+BAD+BDA>2.1. + 
2. If BAC b, then BA BT BDA = 2.), there- 
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x | L. : chen BA I" D? like 


rid if 2BandD de Tunlike. 


| — 
| - by the the 2d Cal | 
nes 200 9 fd * 1 B PA. 
| I n | 
5185 PA:: E b= D. a 
i PA is greacer than B + 
| len J Gerte; D. s) Acute f 
but if BPA E < BPD 71 


Acute 
te 
Loba Dis Obtuſe 


ale 8 
P A. by the 3d Ca 

B. P. BP. PD ers 8 

. th Rule 

=D nn P.T,DP 


| 
| ; 
+: | f DPA „Jie 5 (orÞ 


caddhnc. | 
| den Sester J chan 
| 


(58) 


ee 0 


D it 


Proper for th ing the fol v re 


inft, find BA. * 9 


7 
0 ö F 4 


Bp. BD. BN D 
IB. R:: 2 BP. 7 BA. 


Then by the 3d Rule 
| D A. JB N: „B. T, D. 


11225 Sn D 
alike B. 


9 


<9) 


* 


The. ae Solarien of the fore-memioned Caſes 
ts Numbers. 


| Caſe 1. Given B PS 44% 30% 
ae 
B= 30 7 


r — th Aut os rio other - as 


S, DP. S, 53 8, fe TY 


8, B. «a 2 ke . 42 | 
8. B FP. 97 +753 1280  racBae8.0 4 


Sum 19.45 8 2 
Subſt. S, DP. 9: de 507 


Rem. 9. 


414 ws 


| Caſe 2. 3 
= 80 ©o 


TO = BB; pr. Lack aN 


1 4 
127 dene 
* 7 \ . = "1 od 4 7 q 
= 3 ww + S f * 1 1 4 - S< 4 * 4 4% * * ff a 
- 
#. 4 Ys % _ I a * 
* * 2 ge? * + — IS. 


Sum NW RIFE 3x 
Subſt. 8, D. 9.865 3021 7 


Rem. 9.9361169 the Sine of PD. = 59d 41/. 


1 5 
2 Caſe 3 
. 18 5 


(&) - 
x 4! 
Plate VI. Ale 2 Given BP = 39+ 30 


Ap VE. roy 51 PDw 36-20 Reqd. BP. 
| BS 2pod). 
Firſt, R. Z B:; T, BP. T, BA. 
E B. 9. 980730 . 


* BP. 9.9161045.. 


_ 1.878837 995 
ſt. R. 10-0000000 


Rem. 9.8768347 7 the Tangent of BA. 54 39 


Then by the 2d. Rule, 
ZBP. BA:: ZDP. DA. 


=B A. g-9924438 
=DP. 9.9061 107 


sam 15.885545 . 
Subſt, Z BP 9. 887406r | at 14 


Fa 


Rem. ; 9921148] the ZDAS 334 e 
pes be pf e ot an 


according as Perpendſl wickin o 
the Triangle. © AL ; 


=BD, 
without 


(61) 


Caſe 4. Given the ſame as before. Nequiĩred Pp. 


"Firſt, E, BR:: vk. T. B PA. 
Naa eeee F411 , 
TB, 1043514169 | | EPR 


Sum. 20.36 14169 1 
Subft. = PB. 98874061 — 


Rem. 104640108 che Tan. of BPA.14. of 
* Then by the ach Rule, 


T,DP.'T,BP :: ape ZDPA. 


T, BP. 9.161043 
E, BPA. 9-5115397 


Sum. - 19.4276442 


n 
4 
0 


Rem. | 95610798 the ZDPA. 684. =o : 
3 11. A ] 221 — 


tle an Tri- 


. xz. * 3 
: 5 
* 8 5 FX wy 


(6) 


Caſe 5. Given BP == 60d. 


ner VI. 5 B= 40 oo p. 
Fig. VII. „„ Dre 50 oo Req 


Firſt, ABD. BD SPA 


12 
R. bose 
T B. 10.076186 


Sum. 200751865. PR La EP 
Subft, Z BP. 9-6967745  - Mr; 


Rem. 103794120 the Tan. of BP A. 654. 217 


+ 7 Then bytbe HrttRküe, No 
2B. S, BPA: ane AH. T 


S,BPA. 9.651426 —— r 
A 9. 8080675 Sers e Anne 


. 
enn, >. wg 
Rem. 5.888956 S,DPA= 504 45! 
& oy 70” ; L ne eat 1ort 
Tenth rum gen Lug,» 118,06= « lince the 
Angles Fand D are of the ſame kind, but if they had 
been of different kinds, the Difference of two 
Angles would haye been equal to P. 


(6 ) 


Cale 6. Given the ſame as before, ' Required BD." ; 


a 


85 4 Firſt, ZB.R ; 15. 73A. 


75. 975651, MO Fig Vir. 
Sum. 19.738517 , 242 e 41 
Subſt. 2 B. 9.884 340 


r 


E 9.87426 30 G 424% 42 


- Then by the + 3d Rule, i493 


' T,D-T,B; e 


T B. $-9238135 
S,BA.  '9:9033923 . Ee 
— TT c PL Og 
Sum. 8 46 - 1 's 
Subſt. T, D. 100761969 | 45. „ 


E Ce $ a &} I 


Rem. 97510193 5 R. 244 190 


Therefore the Sum of C BA 33 & 11 9880 254 300 


DA 
=BD ſinoe the Angles B 8 D re of the "fame kind, 


""Y 


e neon: 


_ — 


(6) 


Pur VI. Caſe 7. W God 1 
— : :: SS" 
Firſt, NBP-R:: T, 354. 4. 


X. Io. o ꝙοꝰ,q,jẽj/ 
TB. — 


Subſt. Z x nt 


Rem. 10.374126 T, BPA=674 21/, 


Then BVD —BPA=DPA= god 45. 
Then by the Firſt Rule, 
8, BP A. S, DPA 2 K B, * D. 


S, DPA. 9.8889612 
E B 9.8842540 


— a 
Sum 19.7321 32 
nen 9.96514 


Rem. Seien d= z D god wats 


10 5 


8 Caſe 8. Giren the fame. Required DP. 
W Firſt, & B P. R :: 7B. T, BPA. 


Which will be found as before, 674d 21/, and conſe- 
quently DPA. 50d 45. 


* 


* 


Then bythe 4th Rule, 
Abb Z BPA42 T. BP. T, DP:/ 


= BPA.. $:5855745. / þ | 
TBP. 10.2414830 ; 
Sum: 19, 8270575 Es 
ral Boas Ae 4 
Rem. 10.0258 560 T, PP. = 4 4. 42 and 
muſt be leſs than a Quadrant, bei ufe D 'A is of the 
ſame kind with B, that is of the kind with P A; 


otherwiſe PD would have more "_ 
by the 5th Jolution. * * * 


e SGi B Pes God, 1 
B= 40 oo Tip oth pag Ply 
BD=87 30 


ritt, = H. RI IBF 7B 4. 


en ee 


and Conſequently DAS 


Then by tho ad Rule, 
. es 2. n 
P. 9:6967705- * at? 9 


* 1 


x 
41 > 


* B 
OR. BA. 9.7776128 


Rem; 9.8361072 - DP= 464. 4 


 Beeauſe DA is like B. or P A otherwiſe it would have? 
been greater than a Quadrant: - 


K 


Po. 1 . F? ” "> - A ( F 
k «fv» SS 95% 4 6» GS # 5% 


19-6137200, . 1! O07 EASE IAR! 


n 


8 0 das R 
DA. 9-2L6985 5 - iT 2 2 at T-# 6: 2 


(66) 


Caſe 10. Given as before, to find D. 


Ml 
-1 Plate. VI. 1. BA, as in the ↄth and 6th Caſes, from 
vr the ſame _— — mY. i, and 


| Then by the 3d Rule. 6 
| | S, DA. SEK T,B. 7. D. 


8, BA. 9.903 923 
1B. 9.9238135 


Sum 19.822058 
, Subſt. 8, DA 9.75099 


L Rem. 1000761067. T, D. ö pF 
n . and D 
arc 


LK MM A. „ Bf, 


' The difference of the veces of ra Arc 0 
| =S$.2-Sum of thoſe Arcs Multiplied by the Sine of the 


diff. of the Arcs. 
Suppoſe the 2 Arcs AF, AE. the diff. 
Plate VI. of the Vi AG—AH=HG= 
Fig. XIII. KB the fine of the Z of the Arcs is AD 
the Sine of the 3X of the Arcs in FO, now 

the Triangles ACD, E F Bare Simillar, therefore A C, 

22 FE, FBor + AC, AD: T FR EN Wo 
- ACzEB=FOrAD. = | 500 


PERS 


| a . 
p Mi: 4+- A dart <td * wore AP Sw 
4 * vat a * > » " #5 - 
: 2 * * 53 ry 3 * * 5 * Fl * 
| . & . * 
E + . * * ha 0 Wo þ . T 
* F s F q ; L g 
O by p a F * 
LY : , * 7 1 * b I, 8 4 
4 . ; = e 4 * EY 
4 * 


). 
411020 vi. 


ie of Prodult e tbr fees vf ng 
is to the b of GA as the difference of 
Verſed fines of the Baſe, and of the difference of the 


l is to nen 


Perpendcular to CA, . therefore 52 3h, and ml 
. 


2 de aC3Rmyel ne 


R ACx a C:: Tete pen: 11 


ur that An, A AC3 bt; au wi 
the Simillitute the Triangles AEC,DLm, D&S. 


K 2 


| n 


Suppoſe B the Aa BA e 
its 5 and ſuppoſe PA the Baſe to be Oblique to 
the Plane BA, then will BP A be an Oblique Tr:angle. 

Let fall P g icplar to g; m and 9 Perpendi- 
cular to Ca, and Pb endicutar to b A, and mL 

cular to, CA, therefore 86 is Perpendicular 
ge” = ne Legs. 
ow AE, + m 
And m F,; «=C::8m,ys Lie kipping the cor- 
reſpondent terms of both Proportions. if 
AExmF, Ac xa C:: (LEG. gmxye);;b 


&>, 
727 i Now that AE, AC:: bL, 8= will be evident bows 
Simillitute of the Triangles AE C, DLm, Bf. 


K 2 there- 


\ A 4 » 
- \ 42 
I. 
| X 9 5 


$uppoſe B the Angle Required, BA and B P(=BM) 
its Legs, and ſuppoſe P A the Baſe to be Oblique to 
the Plane B A, then will BP A be an Oblique Tr:angle. 

Let fall P Perpendicylar to g m and ay Perpendi- 
cular to Ca, and Pb Perpendicular tu bA, and mL 
Perpendcular to, CA, therefore 66 is Perpendicular 
to CA, and LUA LASV Baſe — V diff. Legs. 


Now A E, AC:: 6 L, 723 and Multiplying the cor- 


And FE, «aC:: + 
reſpondent terms of Proportions. 


AExmF, ACxaC:; (LEA. gmxye);;bl, 

&, 1 
id Now that AE, AC:: L, gn will be evident from 
the Simillitute of the Triangles AE C, DLm, Dbg. 


K 2 there- 


(6) 


Therefore AE, AC:;:(DL,Dm)::bL, n, therf. 
AE, AC:: bL, Sm, and that n P, C:: f n, y a, will 
be evident from the conſtruction of the Figure, the 2 
Right - angled Triangles PFS, „Cy are Semillar, and 
therefore, | | 


PF, EG:: cy 
i. e. n E, E:: 4 C, cy 
theref. mF, mF —FB:; 4 C, C — 4 
i. e. m F, G m:: 4C, ye 
and conſequentlymF, C:: , u, 4. 


Caſe 11. The 3 ſides of any Spheric Triangle being 
given to find an Angle. 


S ars , R:: 82 B T- dif. crx 5, 4 Baſe — 


diff. cr. 84 Angle, Dem. AB x NE Rq: (by thegth 
Axiom) bL,ya:;bLx3iR,yax+3R (that is by Lem- 


ma th and 1ft) 22 84 Baſe +2 diff, er x Sr Baſe — 2 


diff. cr, 844 Angle. 
Inftance in Numbers. 
Siren, Þ P. 6d 1% .. 
| p : 46 42 -Reqd. P. THEV 4 2 
B D. 87 30 . 


dee wn 
2 Ne TZ diff. 6, i 50 29 
+ Baſe — 4 diff. 57 is 


069) 
| Req 20:0000000 * 
5 2. Baſe T. d dit. cr x $, 1B Baſe—: : Git. 715.5665325 


1 | 39-6669325 
| eb. £6258 I 19.8002534 


Rem. 19.866675 
8 45 + the Angle P, the = of which 9.9333395 
zs the Sine of 59d 28 the Angle required which be- 
ing doubled i is 118d 


COROLL. L 


Suppaſe m,#, the Legs of the Angle r l b the 
Baſd, A : lum of n, u, b 


Then; $,mx 5,7, Rgq:: $, 5 —=M 48 III j— 84 
Angle. 


Theref, 1 Rqxs, urs, Ar. 
. 


Aeg de this following Rule, by emo Proper 


own which Sh owes the ſame; Ty 
S, m. 851 —5 n:: 8, 7. A. Ds 


Tuen, 8 5. R:: MES) Q= 


R#$,3—y j—mxS, z—» 
S,mxS,u 


Then Q xR=5S q Angle = RIO. 8,7 —. 


8, 1 85 


COR- 


(70) 


COROLL. II. 


putting #4 Ompliment of m. Gunter reſolves the 
11th Caſe by this ſingle Proportion, 


8, m. c u. :: BY 8, KN. V 
For by the fourth Axiom, 


8, MR U, u. r: : VBA Vn -x. V. 
And dividing the iſt and 2d Term by Sx, Sn, 
S, m. 77 . : VB vu. V. 


28 = B . V. 
: E Bs, . V. 
Therf. S7 r ZBT V. 
The three laſt third Terms being only different De- 
ſignations of the ſame Quantity. For that VB © Vm—n 
=ZBo Z, A, is evident on Inſpection of the 


Figure; and that Z BO 2, n — 22 B 8, K — 1 


will be evident, if we prove that 2 1 2 877 P, 
which may be done thus; 


Suppoſe q=a Quadrant. Then the Complement or 
m—zx is T, and in the 5 


q— m, to which it is equal by Zyperbefis. S, 4+ n= 
| 7 the Sines are equal. 


COROL. 


wh © 
COROL L. iI. 


Snxð, 1: R:: VZer— V. Baſe. v of the Angle, 
being a Propoſition like the 4th Axiom. | 

For reſumeing the laſt Figure, reduce the plane B P 
to the ſame plane with BA, ſo that they may make one 
Circle and let fall P a perpendicular to A C. then b a= 
A- BA that is V. Zr V. Baſe ; but 


Ak. Ac :: 5. 6 PN and Multiplying the 
and m F. R. :: f P. v. Correſpondent Terms 


OY FT Fol 


—__— — 


we have AExmF.Rq::&Pxba.gÞPxv. and divi- 
ding the 3d and 4th Term by g P. 


we have AE xn F. R:: v. Angle required 
or Smx8, u. RA: GA. v. | 
Now that AE. AC:: BA. g will be evident from 
the Similitude of the Triangles AEC, Dbg, DP a. 
Therefore, 
AE. AC:: Db. DS:: DA. DP:: DBD. 
| DST DP. i. e. GA. DP. 8 
Therefore A BE. AC:: GA. PP. | 
And that m F. R:: 3g P. v. will be evident from th 
Similitude of the Right-angled Triangles g FP, y Cw. 
For F P. C:: Eg. Cy :: EPT FZH. Ca + Cy. 
| | i. e:: g P. *. 
and becauſe F P- N F. and C = R. andy o . 
Therefore n F. R:: g P. v. of the Angle. 
This being prov d, hence follows, 
W 


A n N 


— * a A ” * nan 
r — e n 


(723) 
COROLL. w. 
F x SN. R:: L Zer +3 Baſe x by or —I Baſe 
| 24 Angle. 
For by thelaft Coroll. Sm. x S n. R:: b. v: : A4 
vx R (i. e. by Lem. 5th and 2d) :3STZor +3 Bale 
xS, + Z — Bale. & f. 4 Angle. hence, 


Ooty a. 
n e:: $426 000K 202 Angie, 
cooL. VL 
S, 3 x3, x S, 3z—mx S, $—#? :Rg. 14 ; Angle. 


For by the 5th and 1ſt Coroll. 
8, 718, — B. 24 Arch :: (SSH. Rq):;:5;3—m 
* 8, -u. 844 Angle. 5 


Ther efore 8, zx 3 — B. 5, 8, Y: 8 
| = 9+ Arch. S4 Arch. 
But becauſe E. S:: R. T. 
3 Therefore, 
9. S zx 5, 1 — B. 5, — x5, z—n::Rq-T qt Arch. 
CO ROL I. vn. 
S, 25, . 5, * 5, TB:: R. 7 1 Angle. 


This follows from the laſt, and becauſe T, R:: R. 7. 
COR. 


1s 


R 


VZ—VB.vL:: che Sum of the fir a 65 


(73) 
COROLLARY VIII. 
VZ - Vz. 2 R:: vß-VxX. VI Or, 0 
VI IN v. L. 


Which 1 practice of ane with his Line of 
verſed Sines. 


54 74710 U 


By the eum Axiom. 
VB - VX. VE:: 8, S, N R:: (by Cer. 


Terms. Sum Fm 4508 i. 6. 8: 


2 VI. 2K 


COR Ol. "1 
EE Nass. * YL. er 


2 
* 22 8 K 22A b v. L. 


In plot Rom ths les Corollary, and may be 
Sig underſtood from wht. ls £10 —— 
bt here ou, tae i hs Sum of u and u be 


eater $ den a Quadranty the & of the Sum 


Wen ee. and added or 


ſabſtracted accordingly. | 
L Caſe 


(74) 
Caſe XII. 
The three Angles being given, To find 4 Side. 


The Angles adjacent to the Side required, call 
Legs, and the Angle oppofite call the Baſe ; then 
work as in the 11th Caſe. - A 

For ſuch is the Operation in the Supplemental Tri- 
angle, whoſe Angles and Sides are equal to the Sup- 
pliments of the Sides and Angles of the Triangle pro- 

poſed; and Arcs and their Supplements have the ſame 
Sines and Tangents. 


Of the ſeveral Methods for the Solution of the 
11th Caſe, mentioned in the 9 Corollaries 
from the 4th Axiom; the Reader need 
only commit ſome one of them to M. 
for his conſtant Uſe : Such as Cor. I. and 
Cor. V. The reſt being mentioned only that 
the Reader may know the Reaſon of the ſe- 
veral Methods made uſe of by different 

Authors. 

So likewiſe the Lemma's and Rules following 

# are not to be thought of Abſolute Neceſſity, 

| ſince the Solution of all the Caſes may be 

'  folved by what has been done before, they 

being ( as before) inſerted to give the Rea- 

| fon of other Rules for the ſame Purpoſe ; 
which a Theoriſt would not willingly be ig- 
norant of. a ö 


*% 
— 


L E M- 


(75) 
LEMMA VI. 


The Sum of the Sines of two Arcs, is to the Diffe- 
rence of the Sines, as the Tangent of half the Sum 
« the Arcs is to the Tangent of half the Difference 
of them, 


Z. Sines 2 Arcs. X. Sines:: T, 1 Z Arcs. T, : X Arcs. 
Let the 2 Arcs be E A, FA (in the Fig. to [em. V.) 
— PPP TH OW 
EGT FH. EG- FH:: EGT EH. EG—FH 
70 " 2 
i. e. ou. Oy ::0L.0F :: M. x K. 
Theref. o0u..09;:nM.nK. q. e, d. 


IL. EMMA VII. 


2, Co- ſines. X, Co- ſines :: 7 2 Z Arcs. T, X Arcs, 
If the Arcs are leſs than 90 Degrees. For in the fore- 
mentioned Figure, the 2 Arcs being AE, A F. GC 
and CH are cheir Co- ſines; it will be 
CH+CG. CH—-CG::CH+CG;CH—CG. 

2 — 
i. e. cu. 1 H:: O. o Fe: N. NK. 
Therf. cu. 1H: N. NK. 


But if the Arcs are bigger than 90 Degrees, 


Z, Coſines. X, Cofines : : T, 4 Z Arcs. v X Arcs. 


The Tangents of 2 Arcs being reciprocally proportio” 
nal to their Co-tangents, by the third Lemma. 


L 3 L E M- 


bj as ar Mito be Ng 


(76) 
LEMMA VII. 
E, Tangents. X, Tangents :: 8, Z Arcs. S. X Arcs. 


Let the Arcs be N A. NE. 


Pm. Km:: EL. FL :: EG. FH. 
Theref, PM. Km :: EG. FH. Q. E. D. 
LEMMA IX. 
Arc 8, K Arcx E 4 Arc. 
4 R 
Forin Fig. 10. AE; Fr:: By. + FB=2 R. the Tri 
angles AEB, Pr B. are Similar. 

Tberef. AB= Bx+Fx=S, +; AER 1 Arc. 

2. FB 


LEMMA X. 


The ines of two Arcs A, E, are proportianal to 
——— Sines and Co- ſines of their 


S, A. 8, B de nin Bee.) Sy AnZ 1A, 
. 
2 e wan EXT A2 E. 
. 


LE M- 


77) 
L E MMA XL 
The Tangent of two Arcs A, E, are proportional 


to the Rectangles under the Sines and Secants of _ 
Arcs. 


i.e, T, A. T. E := 8, A8 ½ K. 8, E xſ, E. 


For T, A. T, E:: :S,AxR.S,E ExR::S,A,xZExR; 
8 5 
8, ExZAxR: 28, Ax E E. S, Ex EA: :S, A2, A. 


dv E x ſ. E. 
For by the fourth Lemma, the Co- ſines of two Arcs are 


reciprocally a to their Secants. 


R ULE 3 
The Ta of the Baſes are proportional to the 
Tangents 0 the Angle at the Vertex. Plate V. 


| For, by the ſecond r Fig. xviii. 
T, LBPA. T, BA (:: „on: s 
Ther T, B PA. T, BA:: T, DP A. T, DA. 


RULE vi. 


ST. Ch «6 4 2: T + Z LL at the Vertex. 
144 $72 at the Vertex : 71271 X LI, at the Vertex. 


1, 1 2 LL, at the Vertex. 


DEMONSTRA Fi ok: 
| For, by the fourth Rule, 
| T, BP, DP :: A, Dp A. X, BPA. | 


70 
Therefore, 
T, BPI, DP. T, B - T, DP:: Z DAZ BPA. | 
= DPA—ZBPA. 
24: That is, by Lemma VIII. and VII. 
As S, Z Cr. S,XCr :: 1 Z II, at the Vertex. T,; X 
II, at the Vertex. | 


RULE VI. 
7.2 Z c. T. X:: T, Z II, at Baſe. T,; XII, 
Therefore, 


1 Ter. 1K :: T, 1 XII, at Baſe, I, 2 Zz II, 
at Baſe. 
DEMONSTRATION. 
For, by the third Axiom, 
S, BP. S, DP :: 5, D. 8, N. 
I berefore, | 
S, BPS, DP. S,BP—S,DP::S, DS, B. S, D 
—5$,B. . 


Therefore, by the fixtb Lemma, 
T. BP+DP. T,BPoDP::T,D+B. T, DoB. 
5 WM 2 Eo 2 
RULE vin. 


Ti Z I, Vertex. T, 1 Z II, Baſe:: T,: X LL, Baſe. 
T. X IL, Vertex. 
5, BPA. S, DPA:: 2 B. ZD. 


There- 


(79) 
wei Therefore, 
S, BLA+DPA.S,BPA—S,DPA:: Z BZD 
2 B—ED. 3p 
Therefore, by Lemm. VI, VII. 
T, BPAT DPA. T, BPA DPA :: , BAD. 
2 2 2 
T, BHD. ga 
Theref. T, BS D. T, BPA GO B+D. 
| 2 2 | 2 
To BEAEDPAY:: 7. BPAED PA bk D. 
E © l 2 - 


PROBLEM I. 


In any Sphæric Triangle BP D. Given the Ar- 
gle P, and the Sides B P, DP. To findthe 
two Angles at the Baſe. 


8, 1 Z cr. 8, 1 er:: 71 P. T., 2 X LL, Baſes 
And & NZ e. ER: 15. T,: Z LL, Baſes / 


DEMONSTRATION I. 


Rule d. S, Ze r. S, erer. TZ III Vertex, 
Rule 7. T, Z er. T, XNer:: TZ ZIL, Baſe, 
1 Tr X LL, Baſle, | 

| Rule 8. T, Z LL, Baſe, T: XII, Vertex::77P 

no TZ LL, Baſe. 
Therefore, Multiplying the Homologous Terms into 

X each other, and Dividing the 1ſt and 3d l : 

16H" ; | 


* 


(8 
likewiſe the 2d and 4th by what is an ou! Component 
in each; and we have, 
8, Zer. a Ze. s, Xcræ TI Xcr::141 P. 
T4 1X LI, Baſe. 
Thereſore (by LEMMA I.) 
S4 Zr. SEX: 274 P. Tqi kX IL, Baſe. 
And therefore the Roots of theſe Quantities are Pro- 
* Zcr. S Xe: 7 P. TEX, Baſe, A. 


DEMONSTRATION II. 


By Rule 6. 8, Z cr. S, X:: 7 P. TEX LL, Vertex: 
Rule 7. 71 Z cr. T1 X:: TI XII, Baſe, 


=} 1, 2 LL, Baſe. 
1 XL Baſe, T 1X LL, Vertex: : + 
T:ZLL, Baſe. | 


Therefore, Multiplying the Homologous Terms into 
eath other, and Dividiog the iſt aud 3d Products; as 
likewiſe the 2d and 4th by what is an equal Component 


in each, We have, 


oy TA LESS (Xer:s7g4D. 
14 Z II, Baſe. | 
Therefore (by LEM MA 11. 
24: Zr. Ai Terz: 1 P. T4 Z ILL, Bate: 
Therefore, 
ä EZ cr. Xr: T P. TZ LL, Baſe. Q. E. D. 
This Demonſtration ſuppoſeth P LL, at Vertex. 


that is, that the Perpendicolarfalls within the Triangle ; 


but the ſame Proportions will ariſe, if it falls without. 
PR OB. 


wb - 


In 


(r) 


PROBLEM 1 


wy Spheric' Trianglt let there be Lot 
two Angler, with the imerjacent. Baſt (ur 25 
bochdad del ben thoſe Ales; ) Ta * the 
eee. and the remaining Abgle. 


22 UL S, i xX IE:: TH Baſe. T.? X cr. 
1 — l 


Demonſtration, m 
. and. Rules that 4. 8 Ain 14 by he but l 
be needleſs, it you change the laſt riangle-into- 9 
* 2 


1 1 18 1 
# © p © ry +34 wh OY 


E 4 
50 : 


4 = a———— 


In any Sphzric Triangle having let fall a Perpen- 
dicular Arc from the Vertex to the Baſe, it will be 


T +. Z Segm. of the Baſe; T. 26 T K. T! 


hs: of the Baſe. | 
= ——For;-by-thefreont Rule, 3 
2 BD. 2 DP :: Z BA. Z DA. 
Therefore, 
= BP+Z DP. 2 BP& Draa 
EBA E DA. 7 
r VII. 
| 7 Z cr. 14 Thergfrg, by, Leys r T: XSegm. 


Therefore, 

11 K 2. T: X Segm. (:: 7 Z c. 71 Z Segm.) 
: T Z Segm. T Z c. i 
M PK OB 


82 ; 


Suppoſe there are given the three Sides of 4 
Sperical Triangle, To find an Angle. Ha- 

vin imagin'd a Perpendicular let f. 

ro Right-angled Triangles. 

| TBaſe, T Za : Ty Nev. T, f. 

Then. F o 4 Eff. J er *$ Segment, and if 
F © + Baſe, the Perpendicilar falls J vin 3 
Then, R. +BP:: T, BA. X B. 

KD: : T, DA. x D. 


* 


F 17 | 
Ta F 1 I k - 8. b 
» ? * od 5 * 
— 


Las 
. 
2 
* 
18 


within 3 e 


Ea 


Xi 
24 
12 
1 
5 
I 
36 
FI 
0 
D 
2 
* 
8 
$ 
* 
22 


r 


r 2 


to which I premife this 


| OF 
& o : * o . 
Stereographic Projection 
OFTHE: 
SPHERE 
Tereographich FrojeBion is a Branch of PerſpeRive, 
which teacheth us how to draw the Appearances 
of the Circles of the Globe, upon a Plane paſ- 
— the Centre thereof; ſuppoſing the Eye in 
Surface of the Globe in the Pole of the Circle on 
which the Projection is to be made. And here the 
firſt ching that ought to be done, is to prove that the 
Repreſentation of all Circles deſcribed upon the Sur- 


face of the Globe (whether greater or lefſer) ſhall 
be Circles upon the Plane of the Projection. In order 


„ # © 
it 


LEMMA 


If a Scalene Cone, A BC, whoſe Baſe 

is a Circle, be cut by a Plane paſſing thro' Plate VII. 
the Vertex A, and Center of the Circle Fig. 1. 
of the Baſe; making the Triangle ABC, 

(the Plane of which Triangle being Perpendicular fo 
the Plane of the Baſe of the Cone.) I fay, That if 
this Cone be ſuppoſed to be cut by two other Planes 
To M 2 (pexpendi 


* 
- 


v4) 


(perpeMiicular to the Plane of the Triangle) the ond, 


. to the Baſe as FG, the other E D, ſo as to 
me the Triangte RE D, ſimilar to the Triangle 
A CB. the ins EHG, E HD, ſhall. be Circles, 
as is proved by — Mig dorg ius, and other Wri- 
ters of Conics. op. 7 


P R o p. I: 
A ifpoed ebe Rye at A, pic in the Globe goper⸗ 


Kcies, there be infinite Right Lines imagin'd to be 
ptoduced to the Periphery of any Circle ( fmall or 

great) B C, deſcribed on it, thereby ma- 
Plate VII. king a Conic Superficies. I ſay, the com- 
F- Ib. mon — (aq the Surface of this 
f the Circle EG (in 


wit 
whoſe pole the Eye 1e or ther Plane 
DC, Parallel to it, ſhall be a Circle. | 
DEMONSTAA TloN% _ 


The Triangle ABC, is the Section of the "ag 
thro? its Vertex and Centre of the Baſe. Now if we 
prove that the Triangles ABC, and A Cd, are ſi- 
milar, the Propoſition will be manifeſt. 

Now the Arc DA=CA. therefore the Angle 
ABC=ACS, by the 2oth of the third of Euclid; 
and the A. A, comman to boch Triang les, there- 
fore the Triangles ABC, and AC, an are ſimilar: 


And therefore by the Lemma, the common Secti- 
ons, Cg, and cb, » Fhickſp parallel to it, ſhall be 


Circles. 


c ono. bY 


From henee tis evident, that if the Circle to be 
projettcd, . be parallel to the Plane on which the Pro- 
will be a Circle; 


is drawn , its 
br * 00s eam. 1 


8 . ² A ood eas. Tas. 2s. aa * per 


the Perpendicular A F, into two right angled Trans 


(85) 
Obligue 


Projection, its 1 — Wi 1 — a 1 fave of of the 


the One will be 1 = the Lemma. 

u. But jf the Eye be in the Pine TEM 
ion will be a xight- Eine, the Lines 
ben ane Bye to the eriphery being in the ame 
Plane, and rr — 


IL : 


IV. The Line be is the prota Diameter of ay 
Circle B C. the Line E G in which is the projected Di- 


ameter, Lcall with Mr. Oughtred dle af f Meefres 
PRQP, u. 


If a great Circle be to be projected upon 
the Plane af another great Circle, the Plate VII. 
Center o the projected Circle walli in Fig. * 
the Zine f Meaſures, diftant from the : 
Genter of the Primitive Circle (or Circle on which 
the —— is drawn) by the Tangent of the Eleva- 
tion of the ſald Circle above the Plane of the Kro 


Cy 
D EMONS 144 7 10 N. 


Suppoſe the Eye at A, projecting the great CircleB C, 
upon the Plane of the Circle E G; thePoint B, appears 
in the Line of Meaſures at b. ſo that E Bis the I 
of 3 the Angle HFG, the Diſtance of the Point B, 
the Vertex, by the 20th of the third of Euclid, and 
C, the other Extremity of the Diameter of the Circle - 


Line. 


— 


* A , 


BC, appears in the Line of Meaſures at e, ſo that the Di- 


ſtance Fe, is the Tangent of ; the Angle H F e, the Di- 
ſtance of the Point c, from the Vertex, the Lineb e being 
biſſected in i, i is the Center. 
No the right angled Triangle 5 Ac, is divided by 


F, 


(86) 


IAR \>F, Stila co each other by the zth of the 6th 


8 Are; BEN=Act=" A; 
K Thereſore the AvgleB I H = A 5B and conſe- 


ently their Complements are equal vit. B EE F Ai. 
Pherelare Bs, the Diſtance of th Center of the pro- 


equal to the Tangent of the Arch E B, the Elevation of 
W 
tive Circle, l 


Mr. ne only 5 the Appearance of 
the Extremity 'of the Diameter above the Plane of 
the Projection, gives this Rule for deſcribing the 
From H the Pole ofthe Liac of Meaſures make H m 
SBE ndr the Lines A m, An, ſhall be the 
projected Pole of BCand i its Center. Radius be- 
Tr di A. which he proves thus, the Angle ib A 


- Becauſe the Anglei= bBF | BE“ that is FAG 
IF Ai, for the Arc HW = 2 BE by Conſtruction. 
Hence Fi, is evidently the Tangent of BE. and A I, its 


Secant bi. 


COR Ol. n. 


Hence the Secant of the Circles Elevation ſet off in 
the Line of Meaſures from 6, the ed Extremit 
of the Diameter above the Plane o the Projettion wi 
give i its Center, as well Oe Tangent if that Eg 
option from the Centr. | 


PROP, ii. 


Circle from the Ceater of the Primitive Circle is 


1 
£ 
1 
al 
D 
c 


7) 


if a leſter Circle whoſe Poles lie ache 


x. 
* 


Plane of the Proyction were to be Plate 

Qed z The Center of its Re 2 ——— ** 
an the Plane ſhall be in the Tine of 1882 1 
fures diſtant from the Center of the Primitive Circle 
by the Secant of that leſſer Circles diſtance from its 


Pole, and its Semidiameter ſhall be equal to the Tan- | 


geat of that Diftance. 
"DEMONS TRATION. 


„ proſe the lefſer Circle paſſing through the 
a 


2 E G, to the Eye at A. Draw 
the Line of Mcaſures in!“ 
the two Extremities of the 
Diameter, billet the Line be in , then's icke Center, 
1 Point # with the Diſtance '#6, deſtribe the 
# dBeB c,Qraw the Lines H Bc, FB, and#Bu | 


H and the B 
angered e e 


- The two Triangles A H B, and CHE, 2 


- Therefore LH A BT Her ; 2 
Arran 1 . A* 


eee. 1 3 


and L He F=£*6bjB. . | , 
| Therefore LHFB= Lb 7B. Therefore the Tri. 


ks. 


(8) 


Mr. ougbtred, * makes uſe of b the COIN 
on of B, and then directs to draw the Radius E B, and 


Bi Perpendicular to it; eCircle B G. proves 
i to be che Center the Radius" ben e 
men . | 


13 78 


191 


\ +# 9 : N 147 . 
p 'P Bot cf | 
» * % 4 _— Fe F# *, 
Lk OF. n jo rnd 


If two Cirdes C B E, and A BI. intarſeft each other, 
the Angle E B I, found by them at their Interſection, t 


on + e BF that a =6B ee 


ſhall.be equal to-the Angle: CB A, made by the Nui 
nn drawn to the rr Bi 1 
+47 &7$-4 « 3 84 rer 1 
2 Mo NS 14471 0 . cd " 
Tothe Pint of InterſeRion.B,. de 


de vn Line BA T the: Cirde CR 

Fig. H, and 1 Ba Tangent to the Circle A BL 
| Now becauſe the the infnicely ſmall Portions 
DEER GERI do caindide with the 
| jon, therefore the Curve lined Angie FBA = 
to the rightlined Angle formed by the Tangents D B E. CI 
Now the Angle C BDi=+-2 A HE, and taking the 
away EB C which is common to both, there will, re- 
main CBA=DBE ie EBT. ed. 11 bas 


% * R Oo P. 4 1er 


— 9 2 


MJ * a0 


(39) 


DEMONSTRATION: 


Suppoſe the Eye at A, projecting the 
Angle R BS, upon the Plane EF; Plate VIII. 
Let BD, be a Tangent to the Circle Fig. III. 
BS and BC, to the Circle BR, to the - 
common Point B: The Plane E F, and likewiſe made 
by the Tangents BD, and BC, are both perpendi- 


cular to the Plane of the Circle B QA, and their com- 


mon Section DC, will therefore be perpendicular to 
the Line E E, produced. | | 

The Eye at A, projects the Tangent BD in E D, and 
the Tangent B C in FC. | 

I am no to prove that the Angle CBD, made by 
the Tangents to theſe Circles on the Sphere, is equal 
to the Angle CF D; made by the projetted Tangents 
on the Ptane of the Projettion. Draw BY parallel to 
E F,and joyn A Q. | 


For the Angle DBA=AQB,= (a) By 32. 3. 
(#7 nn (4 : _ - _ Eudlid. 
ABQ=BFD=DBF. Theref, (6) 21. 3. 

(e) | 5 (c) 29. 1. 

Then in the Triangles CDF, (e) 6. 1. 
CDB, CD, DD'==CD, DB, and (/) 4. 1. 
the Angles CDF, and C DB, botlr e 


2. 
Right. Therefore G FDS CBD. 4. e. d. 
Another Demoſtration by Mr. Halley. 
Let EBPL, be any great Circle of the 


Sphere; E the Eye placed in its Circumfe- Plate IX. 


rence, C its Center, P any point thereof; Fig. I. 
ind let FCO be ſuppoſed a Plane erected ä 


at Right Angles to the Circle EBP L, on which FCO 
the Sphere js to be than Draw BP eroſſing the 


Plane, 


1 N o 1 rn PA. 
L4 POTS ” KAY 


N 90 

„ kpusercon 5 and p ſhall be the R reſentation \ of 
the point P; to the point b, draw the Tangent AP G, 

and on any point thereof, as A, erect a Perpendicu- 


«49, bY ; S. N lar AD, at Right Angles, to the Plane E BPL, and 


die f 


:drawthe Lines PD, AC, BC: Then the Angle APD 
_ | Tſhall be equal to the Spherical Angle conta in'd be- 
tween the“ Planes APC, DPC; draw alſo A E, DE, 
interfecting the Plane ECO, in the points 4 and 
Which will be the Repreſentation of the points A, and 

D; join 4d, pd. Ifay the Triangle 2d p, is fimilar 
to the Triangle A DP, and the Angle «pd, equal to 
Draw PL, AK, parallel to FG, and by reafon of 
| the Parallels « "0: AY. AD. but (by the 324. 
of the rhbivd of Euclid) in the Triangle A K P, the 
Angle AKP=LPE=APK=EPG:; Therefore 
the Side AK AP. and 2p. _—_ AD. Hence 
ebe Angles DAP, 4p, being icht) the Angle 
AP Draßpd; that is, Senden e the 
5 Surface is qua to that on the Projection. 4. e. d. 


PROP. VL 
4 All leger Circles whoſe Poles lie not in the lane on 
| 


which the ProjeQion is to be made, are by 
_ -, laying off in the Line of Meaſures from the Center, 


- - 
2 


„„ „ 3 


— 


angent of half the Diſtance of each Extremity 
| of the Diameter from that Pole (of the Circle on 
which the Projection is made) oppoſite to the Eye, 
and the Diſtande of theſe two proj Extremities 
6 e ro Pro- 
4 10Nn, | 


For Example. 


| Ti Pave VII. Fig. U. Suppoſe 8 
Circle; Lay of 5 to che Tangent of balf 


Ithe Arch HB, and Ec equal to the Tangent of half 
. Fthe Arch HG; this Diftance 6: being biſſected, ſhall 
| bereden, 4 | 


ve the Center of that Circle in the 


f 


KISY 


Reaſon of this is evident from what hath been laid i in 


the Demonſtration of the fir Propofition, 
PROP. vn. 


through the point 5, ſhall have their Cearers in the 
Right Line iL. produced; which Right Line JL, is 
at right Angles to the Line of Meaſures EG, paſhing 
_— i, the Center of the Circle AbH, which 
Line EG, or its Repreſentative Semicircle, 
at "Right Angles. 


For all great Circles paſſing through 5, fince 
will — again at a Semicircles Diſtance, _ 


ſs through the projected oppoſite point, that 
grins, Log tis evident their Cen- 
ters will be in the Line #7 L n 


be. 
PRO P. VI. 


If it were genen de en Cirde which that 
| paſs through the point 5, and make any given Angle 


t, equal to the Tangent of 20 deg. to the Radius it, 
I fay, the point Þ is the Center required. 


For draw the Line 2, and deſeride the Circle 


| bR 


Thin by the n 
The Angle AbR=3bk. = 20 deg. 


one 


- [Sine ie has been proved in the 66 Þ 
the Angles made by the Circles on the 
Projettion, are equal to the Angjee tmade- by t 
Repreſentatives on the Surface of the Sphere: It v 


9 That if 6 CITE _ 


All great Circles ( as Plate VII. Fig.1V.) bene 


with the Circle A B H, ſuppoſe of 20 deg. Lay off 


2 . * 


= 


; * 
PPP ne ²˙¹ Nm POP as eons 1979 ns en 
3 : bs 


= 
2 
* { 
"= 
E 4 
4 
t „ 1 
r 4 : y 
—_— ( 
3 1 * ** * 1 * 1 
TT 2 ee]... a en 
= 


(92). | 
Ps World, A bb, the ProjeQtion of the Six 3 C 
oar-Circle, and it were Required to project all the 
other Hour-Circles, which make Angles of 15, 30, 
45 deg. &c. with that Six a Clock Hour-Circle ; tis 
dut putting off in the Line i L, from i, on both tides 
che Tangent ot 13, 30, 43, 60, 75. to the Radius i b, 
and you will have the Centers of all thoſe Hour - Circles 
in ſuch Horizontal Projection. 


From what hath been demonſtrated in theſe Eigbs 

_ FPropoſuijons, twill be eaſie to project the Sphere 

in any Polition ; I will now proceed to ſhew how 
to meaſure any Arch projftted , whether Great 
or Small; ia order to which J premiſe theſe 


L EMMA. 


RIF 
If a Plane paſs through the Poles of two great Cir- 
cles — and HQ, its common Section with the 
Surface of the Sphere will be repreſented by the 
pe. great Circle Z N H; and jf the two 
Plate IX. remoteſt Poles, P and N, he connected 
Fig. 1]. by the Right-line PN, and a Plane be 
ſuppoled to reyolve on this Line PN as 
an Axis; and let the common Section of this reyol- 
ving Plane with the Surface of the Sphere be repreſen- 
ted by the Circle PDK N. I ſay, that this revol- 
ving Plane ſhall always cut off equal Arches upon 
thole Circles EQ, HO, whoſe Poles are thus con- 
netted between it ſelf PD K N, and the great Cir- 
cle Z NH; chat is, the Arch DQ& Arch K Q. 
And likewiſe from any two parallel Circles, þ o, an 
4 1 equally diftant from the ſaid Poles N and P. that 
1s, 40 4. 5 
For PO=NQ, and the Angle OPD=QNK, 
it being the Angle of the Inclination of the two 
Planes, and the portion of the leſſer Circle PD 
NK: Therefore theſe two Triangles being in all ca- 
ſe; qualifed alike, will be equal; and therefore DO 


9 » 


—_ 


_. G93) ; 
K; and for the ſame Reaſon the Triangles Pd 
and q N are equal, and conſequently d ozzkg. . 


E. D. 14 
* LEMMA II. 
If a Plane paſs th the Poles of two Plate 
t Circles, XZ Gt O, its common Fig. II 
ion with the Surface of the Sphere will 41 
be repreſented by the great Circle Z PN H; and-jf ©; :: ' © ht 
the two neareſt Poles, N and p, be connected by tune 
Right-line N p, and a Plane be imagined to revolve *'- *' | 
on this Line Np,as an Axis, tis plain that its com- = 
mon Section with the Surface of the Sphere will be 
a Circle, and is repreſented by the Circle p, i, , 
4, t, f, u, u, t, N. I ſay, this plane ſhall always 
cut off equal Arches in thoſe great Circles Q, 
HO, whoſe Poles are thus connected, and from any 
other parallels to them, 2 4, bo, equally remote 
from p, and N, between it ſelf ps, t, m, t, N, and the 
great Circle Z PNA; but on the contrary ſide, that 
is, ESS MO. et=fo. br =nq. Hir. For 
the Triangles K S and N O M, pt and N o f, 
br and N 4, pHi and N, 3 
be ſhewn to be exactly qualified alike. And there- 
fore, c. Q. E. D. 361 | | ? | 
I now proceed to give ſome Inftances in the Actual _— 
projection of the Globe upon the plane of the Hori- 41 
on, and of the ſeveral ways of Meaſuring. the Ar 1 
ches in the Projection ſo projetted z Depending on the 
two foregoing Lemma t. n 


| Suppoſe 1 would projelt ube Surface of the | 
Fae woos £17 mona of rhe Horizon , Plate X. 
or the Latitude of 51 degr. 30 min. 


Deſcribe the Circle NE S W, repreſenting the Ho-—- 
rizon; through Z, the Center, draw the Line 8 Z N, 
and E Z. W. at right Angles; the firſt repreſenting 
the Meridian of the place, or North and South ls 

1 2 oth 


T. (94) 367 
7 qnuth 3 the other, the — Vertical or Azimuth of 
Eaſt and W Now uſe the Northen pole of 
the World is diſtant from the Zenith (or oppoſite 
pole to which the oo is placed) 38 deg. 3o min. Lay 
off the Tangent of its half, viz. 19 deg. 15 min. in 
the Line of Meaſures SN, from Z to p; then will p 
de the Repreſentation of the Northern pole of the 
World, by the Eighth Propoſition, and the Circle which 
* through the poun 


3 


y 
T, the Tangent of that 
Circles Elevation: Then will T he the Center of that 
-Circle, by the ſecond Propofition ; then deſcribe the 
Circle E pW. 1 19 | 
No to deſcribe the Equator , whoſe Diftance from 
the Zenith is 51 deg. 30 min. Take the Tangent of 
"Its half, vi. 25 deg. 45 min. to the Radius Z W 
+ (which you may have by the help of a Settar) 
| and ſet it off in the Line of Meaſures from Z to 4, 
and the Equator ſhall paſs through the Meridian NS, 
No the Elevation of the Equator being always e- 
; qual to the Complement of the Latitude, which in 
his caſe is 38 deg. 30 min. Take the Tangent of its 
| Een; and put it off in the Line of Meaſures from 
Z to X. Then ſhall X be the Center of the Equator. 
Then deſcribe the Circle E  W, which you may com- 
pleat in an occult Arch, for a Uſe hereafter to be 
mentioned. 3 Wo: 
| * Now for Drawing the Tropic of Cancer. Take the 
!Tangent of half its neareſt and greateſt Diſtance from 
the Zenith, and put it off in the Line of Meaſures 
Z ton, and from Z to r; the Diſtance r be- 
bifſefted, the point of Biſſection ſhall be the Cen- 
„dy the-fixtb Propoſition. Ther, deſcribe the 
ircle Sn S, which compleat in an occult Arch for 
| #2 a * ter 


A -, FF Y a « & _ 1 as ag on 


1 mes wee 


. 


_ - 2 Mn 


Aſter the ſame manner deſcribe w 1, the Tro- oi} 


| 1 And the like M 
iption of any other parallels to the 
Now to draw the Hour-circles, which 
of 15, 30, 45, Ce. with the _—_ 
hath be 


Center of any Circle paſſing through the point 
an Angle therewith, was to be — 


7 


ing the Line T P, che Tangent of that 
to the Radius p T. Therefore off in the L 
on both ſides 6. 


the Tangent of 15, 30, 45 
ont hg of all the Your-ircles. But 


I 


11 
| 
MH 
5 
8, 
$ 
F 
; 


5.2, 
& 
4 
5 
L 
J 
8 


＋ 
& =. 
: 
2.2 
TH 


veg 
15 


upon 5, the projected Northern 
5 zud the equal Diviſions of the 2 
of the Horizon W S. for inſtance, upon 30 
and the Ruler ſhall cut the Quadrant of the 
We, in the points 30 and 60. 80 that 4 30, repre- 


fents 30 deg. © 60, repreſents 6o deg. and rhe lik 


for any intermediate 
| en 30k laid e 


nee unt) u. a 
pole of the World, and the 
of the Horizon WN, 


ion the Eye is ſuppoſed in ere 
— or Nadir, and à Line drawn from oe. 
Eye to the Northern pole of the World, paſſes 
the Line of Meaſures, 8 N in p, the erke 


— -/ 


4 | 
J 


= 


[ 


v W 0 
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ſentation of the Quadrant of the Equator æ W. 


cf that Northern pple. Let this imaginary Line 
which paſſe; from the Eye to the real Northern 


les of the Equator and Horizon according, to the 
1 
that 


cut o 
poles are thus connected between it ſelf and the Me- 


ridian NS, which paſſes through the two poles of 
the Horizon, and two poles of the Equator. Now 
the Eye in the Nadir is in the 'plane of this revol- 
ving plane; and therefore by the third Corollary of 
the fir Propofition, the Repretentation of that Circle 
which is the common Section of this revolving plane 
with the Surface of the Sphere, will be repreſented 
to the Eye in the common Settion of this revolving: 
plane, with the plane of the Projection; that is, ( if 
this plane paſſes through 30 in the Quadrant 8S W) 
in the Line p, 30. if it paſſes throngh 6o deg. in 


is ; this plane ſhall according to this Lenz, 


the Quadrant 8 W, the common ion is p, C0. 
therefore & 30, in the Equator is equivalent to S 30, 


in the Horizon, Oc. For this revolving plane al- 


ways cuts-the Line of Meaſures in p, the projection 
of the Northern pole. 'N 2 | 
Bet when I divide the t & W, by Lines 


drawn from =, the projection of the Southern pole 
the equal Diviſions = t WN. he 


ine upon which the Revolution of the plane is 


made, is a-Right-Line drawn from the Eye ſuppoſed 
injthe Nadir, to the Southern pole, and uced 
till it meet the Line of Meaſures NS produced in 
T, the Repreſentation of the Southern pole; but by 
the ſecond Lemma, a plane that revolves upon this 
Line, cuts off equal Arches in the Quadrant of the 
Equator æ W, and Quadrant of the Horizon WN. 
And therefore a Line drawn from * to zo, in the 
Quadrant NW, ſhall paſs through 30 in the Repre- 


Now 


pole, be the Line that connects the two remoteſt 
3 and imagine a plane to revolve upon 


equal Arches in thoſe great Circles whoſe 
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Now to divide the Tropic of Cancer. 
Firſt, If I would do it by meaus of the projeſted 
North pole p, ſince the Tropic of Cancer is diſtant 
from the North - pole 66 deg. 30 min. from the North- 
pole, there muſt be a paxallel to the Horizon pro- 
jected, that j 66 deg. 30 min. diftant from the under 
Pole of the Horizon, in which. the Eye is placed, its 
Diſtance from che upper Pole of the Horizon is 113 
deg, 30 min. Take the Tangent of its half, dix. 56 d. 
45 1, and put it on the Line of Meaſures from Z to 
A, Z A ſhall, be the Semidiameter of this parallel; 
or the point A may be determin d by putting the 
Chord of 66 d. 30 nin. from E to m, a Line drawn 
from E through m, will meet the Line of Meaſures in 
the ſame point A. Deſcribe then the Circle ABCD, 
a Ruler laid trom p, to the equal Diviſions of this pa- 
rallel ſhall cut the, correſpondent points or degrees in 
the Tropic of Cancer. For inſtance; A Line drawn 
from p to 305 in the 7 A.D, ſhall cut the por- 
tion of the Tropic of Carrer n S; in 30; So chat 
2,30, ſhall reprelent 30 deg. 1 6c, (hall repreſent 60 . 
in the Tropic, Oc. . e 


Secondiy, If I would divide this Tropic by the means 
of the projected Southern · pole 7 ; I confider that the 
Tropic of Cancer is diſtant from the Southern; pole of 
the Æquator 113d. 3. 8 

I therefore. project a parallel to the Horizon as far 
diſtant from the under Pole of the Horizon, and con- 
ſequently from the upper Pole of the Horizon or Ze- 
nith, 46 4; 39m. Therefore 1 put off the Tangent of 
its Half, vz. 33 4. 15 m. in the Line of Meaſures, 
from Z to 4; or put the Chord of 66, 30, from W 
to w, a Line drawn from E to w, ſhall cut the Line 
of Mealures in the ſame point 4: Deſcribe the” Cix- 
cle abe i, ſuppoſe the Quadrant « d, divided, a Ruler 
laid, or à Line drawn from to 30, 60, 90, in the 
Quadrant d, ſhall cut the portion of the Tropic of 
Cancer in the points 30, 8 E 


96) 
cf that Northern pole. Let this imaginary Line 
which paſſe; from the Eye to the real Northern 
le, be the Line that connects the two remoteſt 
les of the Equator and Horizon according, to the 
t 3 and imagine a plane to revotve upon 
that Axis; this plane ſhall according to this Len, 
cut off equal Arches in thoſe great Circles whoſe 
poles are thus connected between it ſelf and the Me- 
ridian NS, which paſſes through the two poles of 
the Horizon, and two poles of the Equator. Now 
| the Eye in the Nadir is in the plane of this revol- 
| ving plane; and therefore by the third Corollary of 
| the firũ Propoſition, the Repretentation of that Circle 
which is the common Section of this revolving plane 
| with the Surface of the Sphere, will be repreſented 
| to the Eye in the common Section of this revolving; 
| plane, with the plane of the Projection ; that is, ( if 
this plane paſſes through 30 in the Quadrant 8S W) 
in the Line p, 30. if it paſſes throngh 6o deg. in 
e jon is p, 60. 
| therefore & 30, in the Equator is equivalent to S 30, 
in the Horizon, Cc. For this revolving plane al- 
ways cu Line of Meaſures in p, the projection 
of the. Northern pole. W 
But when I divide the Quadrant & W, by Lines | 
drawn from , the projection of the Southern pole 
= equal Diviſions of the Quadrant W N. The - 
ine upon which the Revolution of the plane is | 
made, is a-Right-Line drawn from the Eye ſuppoſed 
in ſthe Nadir, to the Southern pole, and uced 
till it meet the Line of Meaſures NS produced in 
, the Repreſentation of the Southern pole; but by 
the ſecond Lemma, a plane that revolves upon this 
Line, cuts off equal Arches in the Quadrant of the 
Equator æ W, and Quadrant of the Horizon WN. 


| 1 2 T to 30, in the 
Quadrant I rough 30 in the Repres 
| ſentation of the Quadrant of the Equator am. 7. 
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Now to divide the Tropic of Cancer. 


Firſt, If I would do it by means of the projefted  Þ 
North - pole p, fince the Tropic of Cancer is diſtant 1 
from the eue 66 deg. 30 min. from the North - i 
pole, there mult be a parallel to the Horizon pro- | 
jegted, that is 66 deg. 30 min. diſtant from the under ö 
Pole of the Horizon, in which, the Eye is placed, its | 
Diſtance from the upper Pole of the Horizon is 113 1 
deg. 39 min. Take the Tangent of its half, v. 56 4. 
45 m. and put it on the Line of Meaſures from Z to 
A, EA ſhall, be the Semidiameter of this parallel; 1 
or the point A may be determin d by putting the 1 


Chord of 6s d. 30 mins from E to m, a Line drawn 
from E through m, will meet the Line of Meaſures in 
the ſame point A. Deſcrihe then the Circle ABCD, 
a Ruler laid trom p, to the equal Diviſions of this pa- 
rallel ſhall cut the correſpondent points or degrees in 

the Tropic of Cancer. For inſtance; A Line drawn 
from to 30, in the N A D, ſhall cut the por- 
tion of the Tropic of Carrer n S; in 30; 80 chat 
2,30, ſhall reprelent 30 deg. u 6c, ſhall repreſent 6 
in the Tropic, Cc. : 3 21 


Fecondiy, If 1 would divide this Tropic by the means 


of the Posen Southern- pole 7 ; 1 confider that the 
Tropic of -Gencer. is diftant from the Southern- pole of 


the Æquator 1134. 39. NE 

I therefore project a parallel to the Horizon as far 
diſtant from the under Pole of the Horizon, and con- 
ſequently from the upper Pole of the Horizon or Ze- 
nith, 66 d. 30 m. Therefore 1 put off the Tangent of 
its Half, v. 33 d. 15 m. in the Line of Meaſures, 
from Z. to 4; or put the Chord of 66, 30, from W 
to w, à Line drawn from E to w, ſhall cut the Line 
of Mealures in the ſame point 4: Deſcribe the Cir- 
cle ab c i, ſuppoſe the een « d, divided, a Ruler 
laid, or a-Line drawn from & to 30, 60, ge, in the 
Quadrant cd, ſhall cut the portion of the Tropic of 


"Cancer in the points 30, (o - , ad £20 
8 8 Nor 


N 


e e e ©, # A 
Now thoſe Parallels A BCD, 26 d, which were 
drawn for the Diviſion of the Tropic of Cancer, will 
divide the Tropic of Capricorn, viz. Lines drawn from 
p to the equal Diviſions of the Semicircle 45 dd, will 
divide the Tropic w . po 
Or Lines drawn from x, to the equal Diviſions of 
the Arch F CH, u ill do the ſame. I have omitted draw- 
ing them, leaſt I ſhould two much perplex the Scheme. 
The ſame is to be underſtood of any other two Pa- 
rallels equally diftant from the Xquator, or any other 
Circle. For having firft drawn two Parallels to the 
Horizon, or other Circle on which the Profettion is 
made, by the fore mentioned Rules, that are neceſſary 
to meaſure one of your parallel Circles, by Lines 
drawn from both Poles : ſame two Parallels will 
_ ſerve to meaſure or divide the other parallel Circle 
at an equal Diftance. Only here obſerve (as in the 
- - Diviſion of the Tropic of Capricorn) that that Parallel 
to the Horizon, which ſerved to divide the firſt Pa- 
rallel from the projected North-pole, muſt be uſed to 
divide the Parallel at an equal Diftance from the pro- 
tefted South pole... 1. . 
The Equator * e, befides the former Ways given 
for its Diviſion, may be thus divided; Suppoſe the Se- 
micircle FG H, was divided into 180 equal Degrees, a 
Ruler laid upon any of theſe Diviſions, and the . 
ed Northern- pole, as ſuppoſe from e, or v, in the 
Quadrant G H, to p, it ſhall cut the Equator æ W, in 
Sc. which I thus demonſtrate. 
Let the Lines 60 p 60, 60 X, Z 60, be drawn, as 
alſo X E, and pE. Now becauſe that Z X, is the 
Tangent of the Elevation of the Equator above the 
Horizon, viz. 28, 30. and Z p, the Tangent of half 
2 that Angle: Therefore in the Triangle E Z X, the 
: Line E p, divides the Angle ZE X, into two equal 
parts. Therefore by the third of the fixth of Euclid, 
the Line Z X is divided in the point p. So that Z p. 
X:: Z E. EX. but ZE =Zy, and 'E X = T. 
I Therefore Z p. X: 2 . X v. but the Angle v py 
EY ou, | =_ 5 * 


4 —_— 
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5 — And therefore the Angle 8 
In each of which, taking away a Right Angle, the 
Remainder H X v, and Z W, are 
quently their compliments G X v, and Y ZS are equal: 
And therefore this Method gives the ſame Point 60, in 
theEquator æ Wz as if a Line had been drawn from the 
a; =; to the point 6c, or y, inthe Quadrant of the Horz- 

Or draw Lines from any of the Diviſions 
in the Semicircle FG, to , the projefted Southern 


Pole, ſhall divide the Equator. For inſtance ; Lines 
drawn from 30, 60, 90, in the Quadrant EG, to . 


paſs through the Points 30, 60, in the Quadrant 
of the Equator æ W, as you may ſee in the Scheme, 
and may be ted * a Demonſtration more 


eahe than the former. 

The Tropic of Cancer may be divided likewiſe 25 
the Equator was, viz. by 54% K. the Semicircle a1, 
into 180 Degr. and drawing Lines from thoſe Points 
through the Point p, — they will divide the Tropic 
of Cancer. Or Lines drawn from thoſe Points to m1 


in the Scheme, Lines drawn from the Points 30, 6 
The ſame Me- 


Euclid, the two Triangles pXv, and pZy, 


= And conſe - 


pole, will do the ſame; as you may ſe 
"4 rf ro T7 Con thro'- the Poir 8 : 
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n Proj ion Up the Eye Per pen- 
\ dicular to a plane paffing through the Center 

of the Sphere, poſitcd in a Perpendicular to 
that Plane erected from the Center, but at an infinite 
diſtance; or which comes to the ſame thing, ſuppoſes tha: 
there were Perpendiculars let fall from each Point in 
the Circles to be prox&d to the Plane, on v hich the 
Proj-Aign is to be made: Theſe projected points will 
fall in Right-lines on the plane, when the Circles (great 


vr fmall) to be projected, are Perpendicular to — 


plane of the Frojection, but if oblique, in Fllipfſes. So 
that you may hare as great variety of theſe ſorts of 
Projections, as on the Stereographic. But they being 
more troubleſome, by reaſon of the Oblique Circles 
> Mathematicians have con- 
fined themſelves to the moſt ſimple of theſe kind, viz 
upon the plage of the Solſticial Colure , commonly 
called the P}aniſphere or. Aualemma, which is admi- 
rably uſeful and . I ſhall here give you a ſhort 


In 
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In Plate 11th, Fig. iſt. the Circle ZH NO, repre- 
ſents the Solfticial Colure, or Meridian paſſing chro- 
the 1ſt points of S and vp, the Center A repreſents 
che Eaſt or Weſt point of the Horizon. 

HAO the Horizon, its Axis Z A N, repreſents the 
the yy Eaſt N or goth Azimuth. =» 

A A æ is the Equinoctial, its Axis P Ap, repreſents 
the 6th Hour Circle. 1 

S A vp repreſents the Ecliptic, YA , its Axis, 
repreſenting a Circle paſſing through the Fquinoctial 

ints Fand =. 2 ; 

OP the heighth of the Pole, whoſe compliment H 
ZP, is the height of the Equinoctial. | ; 

Suppofe the Sun's place to be in IT © deg. or &, o 
deg.” or in I ©, deg. or o deg. theſe points are all 
al. from the Equinactial points, (both which are pro- 
jected in R) 60 deg. therefore take the fine of 60 dep. 
and put it off in the line A S, and A y, from A; bo 
ways to O, O; theſe points ſhew the place of theSun for 
the given times. Viz. That in the Quadrant, A S for 
the Summer, and that in the Quadrant, A vp for the 
Winter; and through the point O, draw à Parallel 
to the Eqainottial Dd, 4, which is the propection of 
the Sun's parallel for that Day. Wy 
Hence it appears, that the Sun that day Riſes or Setts 
in the point Mor m, Culminates at Noon in D or ꝙ, 
Comes to the 6th Hour in T, is due Eaſt or Weſt in 
Q, therefore AM, or Am is the Sine of the Sun's Am- 
plitude, T © is the like Right Aſcenſion of the Sun, 
that is, T O contains as many degrees as the Right 
Aſcenſion, had it been meaſured in the Equator, and 
therefore a like Arch MD or Me the Semidiurnal 
Arch of the Suga, M Tor mt the Aſcenſional difference, 
to be Numbred from the next Cardinal Point back- 
ward or for war. 8 

duppoſe the Sun's height were taken by a rant 
or other Inftrument, put that Altitude from H to L, 
and draw L X 1} Parallel to the Horizon, cutting the 
Parallel of Declination Dd in 8, and the _ of the 


102 ) 


Horizon in X, S will be the place of the Sun in th 
Analemma for that inſtant. Wherefore ST ſhall bel 


the like diftance of the Sun from the th Hour Circle, 
SX its like dift. from the goth Azimuth, whence may 
be found in theſe Parallels, both the Hour at which 
the Qbſervation was made, and Azimuth from the 
Meridian. | 

"Thoſe Arches of leſſer Circles (which J call like 
Arches) may proportionally be transferred to their 
greateit Parallel in this manner: As the Semidiame- 


ter of the leſſer Parallel, is to the like diſtance ; So is 


the Semidiameter of the Circle ZH NO, to the Sine 
of the true diſtance from the Center. For Inſtance, 


in the like Aſcenſional difference T M. to the end of 


the Parallel T Md, draw a Semidiameter A 4, and 
within the Triangle A I d, draw from M, the Right 

line M, parallel to AT;ThenT4. TM:: Ad. Ag, 
make A Fg Ax, then is AF the fine of the Aſcen- 
ſional difference, by which the Semidiurnal Arch is 
more or leſs than 6 Hours. 

Hence it is eaſie to deſcribe the Ellipſis that ſhall 
paſs through the given point M, in any Ratio of the 
Semitranſverſe A O, to the Semiconjugate A M. Thus, 


Make AO. AM:: XI. x G:: 4 b. qy, tlie Curve 
line, drawn with an even hand through the 
points Zy G M, ſhall be the Ellipſis Requi- 


Or thus by your Sector, Take AO in your Com- 
paſſes, and open your line of Sines to it, then take 
AM and apply it to your line of Sines, and obſerve 
what Angle tis the Sine of; then draw as many Oc- 
cult Parallels to AO as you pleaſe, and making each 
of them Rad. ſucceſſively, lay of the Sine of the An- 
you obſerved AM to be the Sine of, and do fo 
ucceſſirely, a line drawn through theſe Points ſhall 
be what was defired, 
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| Stereographic Problems, 
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| 1 In order to the Projection of the 
WO ſeveral Caſes in Spheric Tri- 
= angles. 125 


P R O B. 3 
To find the Pole of any great Circle Projefted. 
| OTE that the Pole of any great Circle is the 
repreſentation of that point of the Surface of 
the Globe (on the Plane of the Projettion) 
which is go deg. diftant from that Circle. 3 
Theſe Circles are of three kinds, either Plue XI. 


1. the Primitive Circle AB CD, the plane Fig. II. 
of which is the plane of the Projection. : 


2. A Right Circle (or the projetted repreſentation of 
2 great Gircle perpendicular to the plane of the Pro- 
| eden ) the Eye being in the plane of which, will on 
the projection be repreſented by a Diameter, as BD 
or A C. Sunn 


3. An Oblique Circle, (or the proected repreſenta- 
tion of a great Circle not perpendicular to the plane 
of the Projection) which will be always repreſented 
bf an Arch, ſuch as BF D; the points of interſection 
of this Arch, with the primitive Circle, (being con- 
netted) will always paſs through the Center of the 
primitive Circle. pf | 

For 


A 
For this Arch B FD is the repreſentation of a Se- 
micircle Elevated above the plane of the Projection; 
and ſince two great Circles cut one another at a Se- 
micir cles diſtance, their common Section will be a Di- 
ameter, and here repreſented by the Diameter BD. 
| Caſe 1. 1 
To find the Pole of the Primitive Cirele, ABCD. 
. Nl Wks 
_ nn . \ 1 3 
Find its Center E, by the 1ſt Prop. of the 3d Book 


_ # 


— 


of Euclid, which point E, is the Pole. 


l 
To find ibe Pole of 4 Kiebs Circle, tuppoſe BD. 
R-U-LE. N 


Croſs that Diameter with another Diameter AC 
at Right Angles, the two Extremities A and C are the 
Poles ef the right Circle B D. Or the Chord of 90 
deg. ſet off from B both ways, will determine the Points 


A and = þ "204 303 
| | Cafe III. f 
To find the Pole of an Oblique Circle. 


Note that the Pole of an Oblique Circle is in that 
Diameter of the primitive Circle, which paſſes 
through the Center of the projected Qblique 
Circle. | S210 

EXAMPLE. 


Aenne een 
| B FD the Oblique. Circle and 5 0 chair Cem 


ters given. 


To 


J4 


C 
1e 


ES 
ac 


ge. It hath been proved in the 3: Propofi 


O19), 


To find the Pole of the oblique Circle BED. 
E and G, draw the Diameter AEC, 


1. 
cutting the primitive Circle in A and C, and the O- 


blique Circle in F. 
2. A Ruler laid on D and F. will cut the primitive 


Circle in 4. 


of Take go deg. from 2 Scale of Chords, and pat ie 


is nee 


4. A Ruler laid on D, and this point 5 will cut the 
Diameter A E C in G, the Poke required; whick point 
G is the proj — — —— 

if the — EE had been 


trary 
the Diameter AEC wed inthe pon the pro 
jected under Pole. . ; 


PROB. IN. | 
To lay down on the Projeion any Angle required. 
"DD aFINTITFOR.. 

A Spherical Angle is made by the Interſection of 
2 great Circles on the Surface of the Sphere, and is 
meaſured by that Arch of a great Circle which is g 
deg. from this point of Interſection, intercepted be- 


tween the Legs or Arches that conſtitute the An- 
tion of Ste- 


reographic Projection, that the Angles of the plane of 
de Ned e wal to the e hey repre 
ſent on the faripce of 


 Inthis PIN Caſes. either 


1; Where the TR ans 
primitive Circle, 
| 7 : 2. Where 


(tos) 
2. Where the Angular int in the Peri of 
8 ar point is phery 


** Primitive 


Were the Angular point is in any point given 
Syn rg 


Cafe I. 


To make an * where the Angular point is in the Cen- 
ter of the Primitive Circle, - 


RULE. 
Sach Angles thade in all reſpo8t like a plane An: 


gle, _ —— — . Bit ſo that 
the Arch of the Primitive Circle inte 
dem, be equal to the degrees the Angle pn 
Caſe II. | 
. le, that the Angular be in 4 
pou yiven im uk Prgherg, | 
Place XI. For Exam to make the Angle HAD, 
Fig. Willig 18 Nag point in the Periphery 
mp phe rang] 
RULE 
The Prinzivive Circle ABCD ha 


1 lay « nue on B, the j primitive Circles Center, 
| the yen pount 1 aer will likewiſe cut 


the primitive 


2. With the Hon 6 46406, und 
We Sane ro peat. 

| deſcribe the Arch X. 
paſs, and 


WI of th 
nt ſane Ee Comp Kn . X 


z the Center of the oblique Cirtle HE, m — 


+> 


* I * 5 * 8 : 
* 5 * * 
pe * ; a 
a SKIT 8 


king an Angle with h the Primitive Circle of 36 deg. 
— 5 ev Kage i the Coroll. 2 an of Sterẽ - 


gr "phic rojeſtian. 
f Caſe W. 


where I 
a L 


n 


+ is n y 
net ip the 


— the Point 6, F. 


RU L . g 
1. Through G and E, draw the Diameter A E GC. 
2. Croſs it at Right Angles with the Diameter ; b. 
„eren | 


„ 
4 Take the Tangent of the arch O5, 8 


off in the line A C, from E to A. 


5. Ereft a perpendicular Ag continued. 5 
6. Lay off the Tangent « of the Compliinetit of the 
Angle requir'd 1 either * to g, which 


Compliment is in this Calc ME 
tee 


7. Uponthe Point g with 
Thi len, fam che HuPrapiin of uu. g 


c ce 
quired; 
toe. x 1H. 


22 ne . 


70 ** 4 great Circle throu 
with the Primpive Ge 


—_— 


6. 


8 RULE 
i 
f 


1. With the Tangent 


(108) 


t. With the Tangent of the given Angle, and one 
Foot in the Center deſci ibe an Arch. 

2. With the Secant of the ſame Angle, and one 
Foot in the given point, ſtrike an Arch croſſing 
former; the Interſeion of which Arches is 
Center of the Circle required, 


EXAMPLE 
y ABCD the primitive Circle 
——_— is Center thereof 

I the point given. 


the point I, 'tis required to draw an Ob- 


lique Circle, ſo that it may make an Angle at the 


primitive Circle of 36 deg. 


of 36 
Center, deſcribe the Arch 
| 2. With the Secant of this Angle, and one foot in 
ce given point I, make an Archcutting che Arch 
Kin X, X is the Center of the Oblique Circle 
AC, — WEEN 
gle required. 
Lhe reaſon of which is eyident from the 2d Propoſit 
j . PrejeFion. _ 


+ and one foot in the 


- +1 Po: 
eee ne nag 
2 F 
h Ape e N 
35 ced beyond the Periphery. 


C at ES. 
F 


| 


K. 1% I 
3- Through the int mention'd, draw a to the 
2 of 2 ſecond Diameter. 


4. At the end of chis line in the Periphery of the 
primitive Circle, ere& a Perpendicular cutting 
the firſt Diameter in a third Dolnc: 


5. Through the 2 points given, and this third point 
ſtrike a Circle, and it ſhall be the great Circle 
required; by Prob. 8, of Geomet. Probl, 


EXAMPLE. 


ABCD the primitive Circle Pinextl. 
Aits Center Given, Fig. I. 
F and G the two points 8 | 85 


Through F and G, ti required to draw a great Circle. 

1. Through E and E draw the Diameter A FE CI. 

2. Croſs it at Right Angles with the Diameter B D. 

3+ Draw a line either from F to B, or from F to D. 

4. To either of which lines FB or FD, at the Ex- 
tremities B or D, erett the Perpendiculars BL 
or DI, interſecting the Diametet A C produced 
in I, the 3d pont. 

5. Through theſe 3 points E, G, and I, ee 
Circle KEG H, 2 5 

We here have nothing to prove, but acids line 

H K, that connects the 2 Interſections with the primt- 


mitive Circle, paſſes through the Center, for then tis 
the repreſentation of a great Circle. 


DEMONSTRATION.. 


PE, E B:: EB, EI, the Triangles FEBandBEL 
bein 'ſimilay b the dib Prop. the Gib of Exclid, 
and H E continued will fall upon K, the other intetſe- 
Qionz for if it's poſſible to do otherwiſe, let it * 


Caro) 


* HEM to L. then by the 35th of 


the 3d of Euclid. + EF. EH: 3 2 EL. EI, and conſc- 
 quentlyEHxEL=ADg= EHzEK=E HxEM, 
and by conſequence EM =E L; that is, the part equal 
to the whole; which is abſurd. Q. EZ. B. 


Pp RO B3. v. 
To dn great Circle penpendiculsr to 4 given great 


Circle, 
General Rule. 


Draw a great Circle through the Pole of the given 
great Circle, and it will be perpendicular to a great 
Circle given. In this Problem are 4 Caſes, either 


1. Perpendicular to the primitive Circle. 
2. A Right Circle perpendicular to a Right Circle. 
3. An Oblique Circle icular to a Right 
8 | perpendi Righ 
4 An * Circle perpendicular to an Oblique 
„ 
To draw 4 Circle perpendicular to the primitive Circle given, 


RULE, 


Through the Center of the primitive Circle draw 
a Diameter and tis done; for the Center of the pri- 
mitive Circle is its Pole. 


To draw 4 Right Circle perpendicular 10 « Right Circle 
 RULB. 


This is done by Drawing a Diameter, perpendi- 


S 


2 


© SA 


8 


cle 


un ) _ 


Caſe III. ö 
To tft a oblique Circle perpendidular 10 4 Right c 
ele given, 
Ru L x. 


1. Find the Poles of the giren Right Circle, by Pro. 
the 1/t, Caſe the 2d. of Stereog. Prob, 


2. Draw a Circle through thoſe two Poles. 
EXAMPLE. 
A B CDthe primitive Circle 


E its Center 
31D 2 Right Circle 


"Tis required to draw an Oblique Circle 2. 
cular to the 1 Circle B E D given. 


1. Croſs the t Circle given BED, with the 
„Diameter AC or lay the Chord of 90 deg. from 


B to A and C, which are the 2 Poles of the Right 
Circle BeD. 


2. With any diftance and one foot in A and C, 
ftrike 2 Arches croſſing une another in X. X 
ſhall be the Center, and A H C, the Gitecle requir'd. 


But here abferve, that if the Oblique Circle re- 
quired to be drawn, were ſo limizedas to make a 
_ given Angle with the primitive ADC. 


Then take the Secant of that Angle in your Com- 
paſſes, and your Com Nadin K ang e make 2 
Arches eden X ſhall be the Cen- 


Plate XI. 
ven. Fig. II. 


os Ora e 
i the Ri Tire (6 Diameter) en- 
tet E to K, and tis 5 

But if the point H b #bich this 


Obliqn@ Circle © thou of a: Mang any felation _ 


n 


the Angle it ſhould make with the primitive Circie, 
(thongh that be Virtually given) a Circle ftruck thro 
the 3 Points A, H, and C, will anſwer the Demand. 


Caſe IV. 
To draw n Oblique Circle herpendicula to a given Oblique 
has LH LE: 


1. Find the Pole of the given Oblique Circle, by 
Prob. 1. Caſe the 3d. of Stereog. Problems. 

2. Through that Pole draw a great Circle, or which 
is the ſame, draw ſuch an Arch 28 ma paſs thro 
the Pole ſo found, and may interſect the Pr imi - 
tive Circle in points diametrically oppoſite. 


ine XII. | 4 | 
Fig. Ii. EXAMPLE. 
10. $1 Sous 
| ABCan Oblique Circle 4 8 ven. Zy J Centers. 


"Tis required to draw an Oblique Circle perpendi- 
cuhar to the Oblique Circle ABC given. 


1. To find E the Pole of the Oblique Circle gi 
by Prob. 1ſt. Cafe zd. * 


2. Lay a Ruler over the Center I, any - wiſe, cutting 
the Primitive Circle in D and & 7 Cirde truck 
through the three points D, E and G, ſhall be 
the great Circle required. + 

But here obſerve, that if the point K (in the given 

Oblique Circle) be given, then draw a great 

Circle through the 2 Points E and K, M the gth 

Problem. And if it be required that the. Cir- | 

de paſſing through the Pole E, ſhall alſo make 

2 given with the Primitive Circle, it f 

may be done by the 3d. Prob. "9 

| | PROB. 


2 BE 2 as © bs 5 * ” g 1 1 
; | I 
I 3, . P 


25 7 8 
0 PROB Vi 
To lay ay quantity of Degrees on 4 great cht. 
In this Problem are three Caſes. 
jad x. On the Primitive Circle. 
2. On a Right Circle, 
3. On an Oblique Circle. 
| Caſe 1. | 
> ' To lo efay number of Degree e he Pimitive Cie 
ai RULE. ö 
Take from your line of c_ . 4 that 
the number of degrees you Kea 1 
ferr it to the Primitive > Circ, and - This 
needs no pou 5 1 
: Cate Il. 
di. To ly Ma member of Degrees on a Right Circle, 13 
ha R ul. „ | 
Take the Tan Tanger of half the Sk lay 
off, 3 the R we Ger 
oer, and tis 5 
be I; wer! EXAMPLES) >; 8 
| n yp Fig. II. 
ren ABCD the Primitive Circle; DI 
eat AEC the Right Circle _ 
ch 'On thisRight Circle ABC, "tis requir 
2 * 6634771 n enn 
Tale the Tingeat ita half 22249 2 


ly unit off fromBtoF, then n 
R. 


© 


Or from the Scale of half Tangents take 45 dep. 
and it will reach from E to FP. * WP 
Or take the Chord of 45 deg. and lay it off in the 
Semicircle ABC, from B to 2, a Ruler laid from D to 
4, will cut the Right Circle in F, ſo that E E ſhall re- 


preſent the Arc 4 By VR 45 deg. 
| Caſe III. 
Fo lay off any number of Degrees upon an * Circle, 


RULE. 


1. Find the Pole of the given Oblique Cirde, by 
Prob. 1. Caſe III. 


25 the gi een mum of Degrees gn. th Pr 
I Ale Cie, by Caſe the iſt of this Problem, 


3. Lay a Ruler to the extremities of the Arch laid | 
down in the Primitive Circle from the Pole, and it 
will cut off a like Arch in the Oblique Circle. 


Plate. XI. nan EXAMPLE, 


A BCD the Primitive Circle F* 12 
BFD the Oblique. Circle. 8 ue 2. 
ITis required in the Oblique Circle BED, to la off 
| 1 from Ff. : 


1. h C and R the two Centers, draw the 
+24 Se and therein find G the Pole 


_ of the Qblique- Circle Even, by, ee Pork. 


"Eaſe 3. 
From of in 
poet Tv: 


Lay a Ruler to G and a, ad n mall cue the O- 
889 ä 45 deg, 


The 


5 


G35). 


The like may Was for any other Number of 
Degrees, and from,any Point. 
polite cg 


8 


Or thus, Lay off 45 deg. in the op 
BCD, from Cos, a Ruler laid + oppor the proje 
under Pole, of rhe Oblique Circle BF wy — 
the Oblique Circle given BED in the ſame Polit +. 
So that any Arch or Number of Degrees, may be 
laid off in any great Circle given, by the means 0 ei- 
ther Pole; the Demonſtration of this is already given 


ne | 
+2 'P ROB. vn. 4. 


To Meaſure any part of a great Circle projeFed. n tha 
Problem are three wth and are but the Converſe of the 


a ' 8 5 
To mare any pars ** the Primitive Circle, 
RULE "IX, 


„ nieces your 
and apply it to your Scale" of Chords and 


Compaſſes, 

it ſhews you the Degrees; this an e 
' 9 CO 134: Caſe e , _— 

— 9 Gin 2. 


Ru IL E. "i 


1. Lay a Klee Soothe Pole: of the Right Circle, 
to the 2 Extremities of the Portion ot the Right 
Circles, whoſe meaſure youl'd know, and} it Zn 


cut the primitire Circle in 2 points. 


2. Take the diftance of thoſe two. 8 
Compaſſes, at pp dee ln of Chr 


ee 5 
2b. nb 1 % 


n 0. 1 14 


en. 


0116) 


Plate XI. ZXAMPLE. 
Fig. II. 


. I woald e the portion of the 
Right Circle FE, a Ruler laid from its Pole D to E, 
cuts the primitive Circle in B; and laid from D to E, 
cuts the Primitive Circle in 2. Take 4 B in your Com- 


paſſes, r and itſhews 
you the number of Degrees, that E F repreſents, or | 


its meaſure. 
The like for any other Portion great or ſmall, 
Ale 


To meaſure any portion of an Oblique Circle, 
RULE. | 

1. Find the Pole of the given Oblique Circle. 

3 the two Extremi- 


ties of the Portion, whaſe Meaſure is deſired. 


3. The Ruler ſo laid, will cut the primitive in two 
- Points, whoſe diftance meaſi on the line of 
Chords, gives what is deſired. 

I conceive it needleſs to give an Example, the Rule 


being ſo plain. 
| PROB. VIII. 


IT er any Spheric — jk 
- © General Rule. * 
Aspberic Angle in the Proj Aion, is meaſured 
meaſuring that R 1 Circle, which is oY 
n Quadrant's diſtance from the Angular Point ; 
t is, the Angular point being the Pole of the Arch, 


if ſuch an Arch be Ne detalbed in the Projection; If not, 


meaſure the difance betyeen the two Poles & the 
Circles 


BY Þ 


cepted between the two Arches that contain the An- 


— — nn. bd —_— 


ABCD the Privitive Circle 56 given. 15 Tre 


Circles containing the Angle; and that is the meaſure 
of the „ required. _ 
In this Problem are Three Caſes. 


1. When the Angular point is in 0 Center of the 
Primitive Circle. 


2. When the Angular point is in the Perighery of 
the Primitive Circle, 


3. When the Angular Point is within the Primi- 
tive Circle, bur not in N 25 
To meeſure an Angle when the Angular nur is in cue, 


RULE, 


. Such an Angle i 2 e by taking 11 | 
ubcends in your ( Mpailes, lying it to your 
line of Chords brig wy _ : 


Caſe II. 
To meaſure an Angle, when the An lor benen he 
n of the Fimizive Circle, x Neat 
EXAMPLE, ail rise xir 


Fig. III. 


BPD an Oblique Circle 


'Tis required to Meaſure the Angle KBH. 

Through X and E, draw the Diameter A C. 

In this Diameter find x the Pole of the Oblique 
Circle BPD, the diſtance E x or A P, meaſured by 
a. Scale of half Tangean:s the meaſure of the An- 
requi 
Aſter the ſame manner PE or Sr is the meaſure 
of the Angle PBE. = ht 


4 x > 


* „ 1 * . + ” ; 


1 
8 
1 " 
| 
j 
I 
: 


"7 0230) 


Caſe III. 


To make an Angle, when the Angular point ſis within be 


pramitve Circle, but not in the Center. 


EXAMPLE. 


ABCD the Primitive? © 88 
DPG Ban Oblique Circle, and X, 12 == 
LOG Fan Oblique CY * 


Tis required to meaſure the Angle FG B. 


1. Through E and , and alſo through E and X, draw 
2 Diameters, and in them find y and x, the Poles 
of the two Circles conftituting the Angle, by 
Prob. I. Caſe III. "or" 9 ; 

2. Laya Ruler from G, the Angular point to x and 

, which ſhall cut the Primitive Circle in n and m, 

the diſtance » m taken in the Chords, is the mea- 

ſure of the Angle required. "I 8 


The ſame Method is to be taken, if it were re- 
quired to Meaſure the Angle B H K, conſtituted hy a 
Right Circle and an Oblique, vix, A Ruler laid from 
H, to Fand x, the length of the Arch in the Primi- 
tive Circle, intercepted between the Points cut by the 


ne EOS, 
— Cries | 
the Surface. of the Globe into two unequal Parts, and 


* always Parallel to ſome great Circle. Parallels on 
F | bs In 


4 


eng). 


In this Prob. are three Caſes; either 
tte 7+ Parallel to the Primitive Circle. 
2. Parallel to a Right Circle. 
3. Parallel to an O ique Circle. 
. + 
en- 7 draw « Circle Nallet to the ha Woes 


RULE. 


This is done by taking the Tangent of half the Pa- 
a Frallel's diſtance from the Pole, and therewith (one 
les Foot being placed i in the Center) deſcribe a Circle and 


by us done 
ZT Piae XII. 
f 5 - Fig. iv. 
ABCD the primitive Circle, E its Center. 


'Tis-required to drawa Circle parallel to the 
itive, and 30 deg. diſtance from it, that is, 60 
rom the Pole. | 

Take E F equal to the Tangent of 30d and with 
hat diftance, one foot being placed in E, deſcribe the 
er e H 1. and tis Gone, | 


Caſe II. ITE 
To draw 4 Circle parallel to 4 Right Cirdle, 


TE TIS 


1. From the Chords, lay of the Parallels diſtance 
A Page 


| un, marking. the Points.  - 


8 KR. 


* ( 120 ) 


| firike 2 Arches cutting one another: the point of 
interſection, ſhall be the Center of that Parallel. 


or thus, Croſs the Right Circle given with a Diame- 
ter at Right Angles, which let be produced; take the 
Secant of the Parallels diftance from the Pole, and ſer 
it off in this Diameter, from the Center on that fide 
the Circle ſhould oi and it ſhall give the Cen- 


ter Required. 


FlacX11. 
Fig. VI. EXAMPLE. 

ABCD the Primitive Circle, E its Center, 
BED a Right Circle. 

Tis required to draw a Circle Parallel to the Right 
Circle BED, at 4odeg. diſtance from it, or 50 deg. 
from its Pole C. 


1. Lay off 30 dg. from C, to K and L. 


2. Take the Tangent of $odeg. and placing the 

foot of the Compaſſes (open d to that diſtance) 

in 3 aud ſtrike 2 Arches e 
other in 1. 


' Or the Secant of 30 deg. (the Parallels diftance from 
the Pole) ſet off from E(in the Diameter A C) will reach 


to Y, the Center required. 
ed e G. | 
To draw 4 Circle parallel 10 an Oblique Circle, 1 
_ | 2 
RULE 5 4 1 3 


From the Scale of half Tangents, 
rallel diſtance from the Pole of 


Ro F 0 0 


4 
. . 
2 FE! . r - 7 4 iy WW p * ND ä * 8 K 
* * * * 
4 7 4 
- 


of theſe points billoted, a gives the Center of the 
Parallel. 


EXAM N 


AB C D the Frimieve Ein, 715 4 Centers. 


DEB an Oblique 


Iis required to project a paralle I to the ObliqueCirele DEB, 
40 deg. diſtant from it, or 50 deg. diſtant from its pole. | 
1. Find G, the Pole of the given Oblique Circle 


DEB, by Prob. 1. Caſe III. 


2. Meaſure E G, by a Scale of half Tangents, (or by 


ü ic) _— ſuppo 
o deg. = 84, — it down by a Scale 


48 e em deſcribe the Parallel. | 


a Scale of Tangents, do doubling the Angle you find 
e it to be 4 deg. then take the 34 


he half Tangents, from E to u, and take 30 deg. 
— 34 deg.=16; lay it off in the line AC, from 


E to n, i is the Diameter of this Parallel; Biflect _ 
m N in o, o is the Center required. Or the Tan- 
gent of half 84, viz. 42 ſer off from E, willreach 


to u, and the T 
will reach to 2. 


ent of 8 deg. put off from E, 
with the Center's, and 


3 4 * 


1141 


RO * 


5 75 60 any Arch of 4 beit . 


I this Problem there re three Caſes, Is 5 


1. When? tis Parallel to the Primitive Circle. 


2. When tis Parallel to a 
3. When tis Parallel to an 


9 * 


t Circle. 1 
nn. 


- 
4 
m . # 5 
+ ® "Ing... 3 2 ws £ 
o 


* 1 12116: 11 HE SW 5 
i. a © . 11 W. oY 


- - = I 60tã TE - 
»- - 


1 : w þ 1 5 F a 6 - * 
dad » £P ; F ; : 
p $ 4 & -# 7 "OS . 0 . "4 
7 f 2 ; * . 1 # : ' : 2 
a „„ —˙ . a a 4 * 4 1 Z + . a + a Pay 
a * q P 
* - 9 * * 8 N #< * 75 3 2 * ; 5 4 p 0 
* ; 7 E | 8 % £ © £ . 
8 i J 
. 


©. * + * OY 


Caſe I. 
Go ow any Arc b of 4 paralle] to the e cini, 


RULE. 


A Ruler laid from the Pole (or Center of the 
Primitive Circle) to the equal diviſions. in the Peri- 
phery of the Primitive Circle, ſhall cut the * 


dent degrees in the Parallel. 
| - Caſe II. 12 
2 hui any 4 of 4 porallel to b Circle, 


=» | bd EXAMPLE 
Fig. IV." | DES bg 


Et ke hh Pall 
KI! which is 50 deg... e Fame of 
che Right,C onthe Ry | 


if 104 No | 
Dos 855 251775 5 at u 1. x. 


rn cite Parallel to the Primitive Cir- 
8 de, as far diſtant from the Pole in which the Eye 
is, as the Parallel K IL is from C, the Pole of 
1 Circle DBB, 50 deg. and. conf _ 
nt from the oppoſite Pole, in whit 
Pre is ſuppoled, 139 deg,. Take deere 
ot 130 dep. (or anch is the fame, the Tan 
of 6 and: wich your Compaſſes open d Fo. 
that diſtance, and > yen in the ern * 
ſcribe a Ce. 1: 125 


2. A Ruler laid from C, to FA equal Diviſions of 
that half of this Circle, which is Parallel to the 
A emicircle BAD, ſhall cut the Parallel K 1 L. in- 


to its T degrees. 


i 
* 
7 * %\ 
> 3D. ? 
3 1 23 * 


Or a Ruler laid from A, the other *. * — 
Right Circle DEB, to the equar de Or that 
, «babe. di- 


micircle which is Paraltet to BCD; 
vide, or meaſure the Parallel K 1 L. 


ci m. 
; any. Ar cb or prall 


# L AK. 47 # 3 4 
EXAMPLE Tae xn. 
Suppoſe I were to oaths or divide the Parallel 


karten es Po | bligue Circle DF * 


| Pole | 30 dep. © A Parallel tb 
25 * N 


Gon diftant from the Point 
5 , Fh/ \sodeg, and conſe- 
venty — om on polite OS in — the 
Eye is, 130 deg. take t erefore the Tangent of 65 
or Semi · tangent of 130 deg. and deſcribe ſuch chat: 
as in the 2d Caſe. fo Ru er laid to G, and.the equal 
diviſions of this Circle (Parallel to the Primitive) ſo 
deſcribed, ſhall divide the Parallel m Rx, into correſ- 
pondent Degrees or Parts. | 
Other Methods for doing. the ſame thing, 
find in what 1 have ſaid in the Theoretic part 
n Proje zun, to which T referr you. 


Note, I have omitted the drawing of theſe Paral I 
. * lels, mentioned in the adz and ad Caſe, fince they 
would run beyond the Rimits ot the. ceſpeStive 
Figures, and becauſe: * #Jp e to Sn. 
celve Deer oily iv d an 
* A => 1 */ Bll in 9 8 3 3d . 


F ? . 4 = 4 — = + * . F F + 7 o * Mg 
* 1 C F ; ? ; { 2 * 1 * 4 4 [+5 — v7 Zick: N * 2 7 1s — 
* 1 4 ”» G , \ 
. 8 4 9 : x if 4 % v FJ # 3 
: * 3 . : * 1 5 4 . 4 3 SE © > $1 1 55 on, Ao = 
* * = * 
f © Ae A 4 +3 : — 5 7 


0 F 7 , 3 
; 0 * * 28 79 : | : * o / 
nne 5 * T6!) 5 be 15 
# s 4% * 4 » 0 
I 5 6 WW E 13 a 1 25 65 * 1 7 __ 
8 * ; 


Ga . 2 5 4 ne p -/ A 


Sever 11 Caſes, i in Right 


4 ; 
T TEEIFFEL RY Fr EL FELT 
4 0 5 * 3 * 


1 1 A 
: 1 'S + 141 
1 N A 


1 

* 8 S #3 A. o 
I „H ' E 
«<4 @S 2 


* 3 


- SPHERIC TR LANGES. 


4 3 * l * 4 * 2 * 
9 - * 5 3 - $ 


n ty * * © 0 B. 15 


f 
ö 


| ve the Leg AB be laid off in the Primitive 
0 5 then through A draw a great! Cirele at Right 
Angles to AB, which will be a Right Circle or Di- 
ameter ; then with the Semi- tangent of 
ss deg. the compliment of PA (or which ine XIII. 
is the ſame thing, with the Tangent of its Fig. I. 
hall viz. 32 4. 3c/) one Foot of the Com- Caſe I. 
Pa ſes being placed in the Center, deſcribe 

2 Circle parallel to the Primitive, cutting the Perpen- 
Gientar AP in T. Laftly thro' Band P draw a great 
Circle, and tis done. To 


cs ic Pro vjection 


* * * * 
1 5 a 4 
N o Lu - 
* * * 
* 
Tr 2 * 


Res) 
Ange” To meaſure te rhings required. - 
The Flags, wa +: — 


Caſe n. 


2 the Leg BA leid down i « Diameter of My 
. Circle, the pain Þ being the Center.. A 


- "The Primitive Circle drawn, and likewiſe the 


Right Circle, in which you deſign to lax 
dowu BA; from the Center B, take the Pla XII. 


Tangent of 15 deg. (or Semi - tangent of Fig. I. Ci 
30 deg.) and hh i the Diameter from Caſe II. 4 
. then draw a great Circle, pal- : 

fing, chro the Poles of the Arc BA, and the point A, 
which will therefore be to BA: In this 
Circle hy off A P 25 deg. by means of its Pole; 
, draw a Diameter thro' Fand B, and tis dons, 


2 9 
-e e meaſured by ma] 


1916 ST | 


- 


Suppoſe the Leg 22 „Nr 
LY we in he Cn but ct any 
ed in that 
1. ere Pla em. 
gents, lay off B A, to repreſent 90 en. 
og” CO"YCSE: RoRS 
Then thee” the eh of the Right Cieds given, 
and rhe point A, deferibe e great Cirde, which 
uA therefore icular to BA, and therein 
nraſi 6 by ue. 


N WW 9 


039 


3. Laſtly, u Cirde ſtruck through the Points 
2 1 Nad. e . 4 3 


"The Hypothenuſe and Ahgles Pand B, are meaſu- 


red by the 7th and 8th rob. 


"vote, that the Leg A B, may be laid down in any 
Oblique Circle, either from its interſection with 
he Primitive: Circle, or from any point given 
therein, which I forbear to inſiſt upon, not doubt 

[OE the Reader 3 b Was cone: «4 


12 ES: — Uh 
Þ 50 B. n. 5 . — A 1 R + — 5 


Ls and ine of the acute e. given, 
7 10 the other Gn 4 nel, and . 2? * 


2b 42. Af E X 4 » TE. 22 

weer ho inflance nne 

22 13 r 1 * . OE A #8 

Phe r "PI i placed in te Porte of 
TN CO 3 


Pla XI 2 dekerive a Para vive 
ig4 WL...” lel to a Right Circle at 6o ler dr 
ſtance. 


421 


1 | > Draw a great Circ they p, making an. Angle 
- of o deg. with e Circle, 2 
3 r e. 

. . | . thro! 


27 wars © 


1275 & 


3: Through the center of the Primitive and 1. 
* , draw a Diameter, 1 the Primitive VG 
cle in A, and tis done. & 


vol; Caſe, II. 7 _ 


"Where the pom Þ is given as pleaſure. .. I; 
1. Through P, and and the Center of Plare XIII: | 
de primitive Circle, draw a Diame- Nx. II. 
ter (or Right Circle). On II. 

2. By Prob. ad of Stereog. Prob( ſtrike a 
cle paſſing thru the point P, and making an 
* with the Diameter draun through P, of 

50 deg. 


3. namen ade 
PB = 60, 


Through the Poles of the Diameter paſſing tho 
| © Þ-und/che: —— Cleo ee | 
the Diameter in A, and tis done. 


The 712 required, may be meaſured the hel 
the 7th and 8th Probe of Stereog. 125 | 


p R O B. UI. 3 1 
A Leg with its adjacent Angle given to find the _ 


2 


* wHW 


ra 
5 ri Fig. III. 
Angle B. Cafe L | 


I => nſtance only in vo ca. 


1. Where the Leg PA is profeſted ins 1 
mitive Circle de do thus; 


* 
P 


__— 


1. raf 


Ck) | 


1. From P, lay of pas ;o. in the Primitive 
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| + Through A, draw a Diameter (or Right Circle, 
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2. Where the Leg AP is projected in the Diame- 
cer, the Point P being in the Center. 
Plate XIV. 1. Draw a Diameter, and from the 
Fig. I. Center, lay off the Tangent of 25 deg. 
. 4 (or Semitangent of 50) from the Center 
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| 2. Draw another Diameter, making with the given 
Diameter an Angle of zo deg. 
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{ which PA is Projected) A. point A, ſtrike 2 
| great Circle, cutting the 2d Diameter in B, then 
is PBA the Triangle required; whoſe parts may 
de meaſured by Prob. 7 and 8, of Stereog. Prob. 
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1. Deſcribe a Parallel to a Right Circle, whoſe Pole 
B, is diftant from B, me i 


2. Deſcribe a Parallel to the Primitive Circle, di- 
t from the ; winch by the Com ſement of 
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3. Through the Center af the Primitive Cds and 
the Point P, draw a Diameter cutting the Primi- 
tive Circle in A. l 
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1. Draw a Diameter. 3 Har xv 
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rallel to the Primitive Circle. 


3. Deſcribe a Parallel to the it Diameter, diſtunt 


from its Pole hy the diſtance of the Complement 
of PA, which will n Parallel to the 
Primitiye Circle f. 


4. Thrbugtsche Center okthe Primitive Circle, and 
point P, draw a Diameter. 


3. Through the Pole of the iſt Diameter, and Point 
P, draw a great Circle, and nn 
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p 1« Drau an Oblique Circle makin 2 an Angle with 
the Primitive, at the Point B, 2 n by 


Prob. 2, of Stereog. Prob. 

2. With the Semi-tangent of 74 the Com- 
plement of PA, one Foot being in the Center, 
draw a Circle Parallel to the Primitive, 2 
the Oblique Circle in P. 


3: Thenugh gh the- Center of the Primitive Circle 
int P, draw a Diameter (or Right Circle) 
ting the Primitive Circle in A, "tis done. 
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2. Find the ry of the — Circle PA, by 
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Note, that this Caſe is Ambiguous, n 
Anſwers but by the FrojeQjon, you may give 


1. Make the Angle PBD== 30d. 7!, by Prob. 2. 
Caſe 2. by drawing the Oblique Circle BD. 


. Þ On the Primitive Cigcle, lay off B P, 34 deg. =g 
Draw a Parallel Circle diftant from P, 25. 
cutting the Oblique Circle in two points, D. 
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2. Mike BP =&0 thg; and by help of the Pole of 
the Oblique Circle "BD, — 1298 

13. Through P and PO, * a great Circle, and tis 

done. 5 ö 
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en ps ce, Reg BD," - 
% 10 5 Du 


1. Make B; P 6ode 10 P 1. of 
" Mereog. Prob, . | ö by ode c. 

2. Make the Angle BPD= 118deg. os, by draw- 
ing the Oblique Circie PD, and at the point B, 
make the P BD=240 deg. (by Prob. 2.) 
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I, on the Primitive Circle, ike BD=874. 30 


the greater given fide, by help of a line of Chords. 


2, Draw a Parallel Circle at 60 5 10/ diſtance from 


B, and likewiſe in another at 46 d. 12/ diftance 
from D, cutting each other in the pomt P. 


draw a great Circle and Ni done. 


Note, that in the Triangle HIK , made by the 
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BD, BP, and DP; HI is the meaſure of the 
Angle B, HK the meaſure of the An — 
K I the Supplement of the meaſure of 
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, Nerre fides, Pope the Tg- BDP. Ek · IV- 
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DB. BP and DP, and you have the Angles of the 
© Iriangle required; ſave that the greateſt fide is the 
nd applement of the in the Triangle 
DP, and conſequently of the greateſt ſide in the 
rangle required. 
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184 264808 205054] 265 29c}]. 2655251 
18+ 267172 26720 267641 267875 . 
7801.269513. 26937 269980 2702132 
285] e eee eee 
1382.274158 2.274389 2.274620 | 
439} -276462} .276691 27092 
— 190 278754] -27898 2279210} »: 
1 291} .28 1033] .28126:] -281488]/. 
192283301 283527) 122375 
1930 285557} .285782]: :256c07}. 
1 94{2.287802[2.288925|2-288245]2- 
1950.290035. 290257 -29948 
196] 2922560 292478029269 
| 197] 294456} :294687] 729 
1498 2966652965 7 * 
199 298853} .2 9987/29228 P 
þ 20cj2.321030 2.301247]2+ 391 464]2-397 
201] -393196] 4303412] + 
202] +395 351]..30556C 
2030.307496 -30971 
204. 3096300 309843 
2080314754 344966031217 
206 ee eee 
2072.315970. 316180 2·316 
4 2080318063 31827 
4: 209] . 320140 220354] 4329562] » | 
- 210} .322219] 3224260322633 322839 
2114 3242623244880 -32409 324899 
212/3263361 -326541 326745 326950 


- 


D 


2 


o 


% 


83 328287 328991 
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from 1 to 10000, 
— — N — — 


2.31701 
319 0c 
3217844 
3252521 
3253161 


2662320266467 


e 
2.275311. 275342772 1.276002 


277838 
ö 280123/ 


282395 
284657 


286905 


2002.2 28914; 


1 87 205 


394498] 
30863 
Nee 


327359 


3293981 


* 18 . 


256958 


2938.98 


2.261263 2.261501h2, 26173 3802.261976 : 


.264 10g] . 


268812] . 
«2711 44] +- 


278067] 


2821028735. 


1.291591 


885 37068 
Go; = 


25479 
-257 198} . 


2803 5716890578 
2926221 .282849 
294882385107 


p | * 


2. 276232 5 
2785 25 | 
486800 

283075 
285332 


287578]. 


2.289366]2. 28958c 2. 289812 
2918131 
44294025 294246 
) —— 


292034 


29644 
298635 

208813 
6212. 302980 
3051361 
307282 
309417 


A Table of Logarithms, 


O 


2.330414 


3324380 


334454 
336460 
338456 
349444 


2.354108 
. 356026 
357935 
359835 
361728 
363612 

2.365488 
367354 
369210 
371068 
272912 


247 
2.376577 
378398 
380211 
382017 
383815 


I 
2.330617 
32640 

334655 
336060 
338656 
340642 
2.342620 
344589 
346549 
348 500 
350442 


82]-3>2375|, 


2.354301 
356217 
358125 
-.36002 5 
361917 
83800 
2.365675 
367542 


3694010 


371253 
373096 
245931 
2.376759 
378580 
380392 
382197 
383995 


8 
51 770 
387390 


2.389166 
390935 
392697 
394472 

396795 


385785 
382668 


2.33081 


3108340 
2. 


23929 
2.365862 


2.3 7694212 


2 


— — — — 


332842 
33485 

336860 
338855 


342817 
344785 
346744 
348694 
350636 


356408 
358316 
360215 
362105 


367728 
369587 
371437 
373280 
225115 


378761 
380573 
382377 
384174 
385964 
38774 


2-389343 
391112 
392873 
394627 
396374 

398114 


22225 
22222 


399847 


391288 
39304 
394802 
396548 
398287 
400020 


2.3310 


341039) 


393224 
94977 
396722 
398461 
400192 


3 


33 = 


335056 
337060 


339054 


344981 
34693 
34888 
355829 


2.354684 2.354876 


35659 
358 50 
36040 
362 294 
41176. 


1 


367915 
369772 
371622 
373465 
32228 


378943 


380754 
3825570 
384353038 
3861421 
3879230 
2.3895 2002.389967 2.389874 


. 391464 


n D 
2122.331225 


341237 
2.3430142.343212 


3525680 32761352954 
— n 


2.354493 


375481 
2.377124,2+ 


393400 
391152 
396890 
398634 
400365 


33324 

335257 
337260 
339253 


345178 
347¹5 
349083 
351023 


35679 
388696 
360593 
362482 
3564363 

366236 

368101 

369958 

«37186 

373647 


— <= pom.» 


39164 


202 


198 


193 


1. 


17; 


202 
201 
200 


199 


197 
196 
195 
194 
193 


192 
191 
90 
189 
188 
188 
18: 
180 
18: 

185 

18. 
183 


Mad oÞ 1 722 | as * Ws & *s 2 


181 
18} 
18c 
179 
178 
178 
177 
179 
179 
177 
174 
175 


n ——— . a ant — 


from 1 to 10006, 
6 3 I 9 Ut, 


233162 2.3318 32.233203 2.332230 
333649 33385334051 .334253 
335658335889 33605933625 
3376593378580 338058338257 
339451] 3396500339849 .340047] 34024 

4143 3416320 -341830| .342028 -342225/_19N 

2.343409]2- 34360 5. 343802. 3439992. 344196 

3453743455700 3457660. 345961346157 

3473300 3475250 3477200347915 348110 

349277349472] 349660. 349860. 35005. 
4351216] -35150c| -351603] 351796351989 
+353144 353339] 353532} -353724|_-353916|_19: 


2.35 5068[2-355260[2.355451[2.355643]2-35 583 

227] .356981 357554 35774 

2280.358888 359456 359646 
229} 3607834 3613501 361539 
2300.362671 363236136342. 
231} -364551]_-364739]_-364926| 36511305118 
2322-36642 3]2-366700]2. 36679612. 366983[2.367 165 
2330368287 368844] 3690 30 
234.3701431 +3793 370698 370883 
235] 37199 3721750 372544 372728 
236373831 374382 374565 
237 32388[324842L-178529 3262120326394 
238 2.3774 $8]2-37767 12.377852(2.37803, 2.378216 
239] +37 -379487] -379668]| -379849] -38003c 


33347 
335458 
33745 


O = 2 2 


— 


— } © 


240 . 


248 
24 


250 


241] . 
242] . 


39532 
397070 
398808 


251 400728 


3812 
38309 
384891 
386677 
388474. 
245,2. 390051 2. 39022802 
391993 
393751 
395501 
397245 
398981 
400711 


381476 
383277 


39216 
39392 
39567 
397418 
39915 


. .<0T0<6 401228 WER 


385070 
386855 
388834 


2.390405[2- 


38165 0 
383450 


392345 
39410¹ 
395850 


38183 
383636 
3852491385427 
3870341 387212 
-3388841] 388989]. 
390582]2.390758 
392521 
394270 
396025 
397766 
399501 


397592 
39932 


— 


1 


„* 


—— — 


3 A Table of Logarithms, 


( 


Num 


253] 403120 
254 404834 
255 406540 


25 413300 
| 260, 414973 
261 .416640 
262 418301 
263 419956 
265 423246 
| 266 424882 
267] . 426511 
268 428135 
269 9 


o 22 — 


258 77557 2411956412124 z. 412292J 168 


264 2421604 2. 421768 2.42193 3-42 2097.422261 16 
9 


426674. 426836 426999 427161 162 


3 4 Wa 


— 


252 2.401400 2.401573 2.40174 5Jz. 401917, 2.402089] 172 
493292, .403464| -493635} -403807] 171] 


.405005 405175} 4405340] 405517] 171 
4067100 40688 1] 407051 407221] i7c 


256 877 8 08400, 408579] .408749] .4o8918] 165 


.410102) 


410271410445 410608 169 


413467 413635 413802]. 413970 167 
415140] .415307] 415474 415641] 167 
416807] .416973] -417139] .4173oC} 166 
.418467] 418633 -418798] .418964] 165 
_-420121 420286 +420451] .420616] 165 


4423573] 423737] -423901] 16 
.425208| -425371] 425534 163 


42341 
42504 


428297 428459 . 28621 428782 162 
.429914] 430 43236410398 161 


271] 43296 


2702.431 0 
272] 43456 


274.4377581 
2258383383 


27002. 440 


273] 4361630436324 436481 


«4 315251[2.431685]2-431840j2.432007] 161 
43312 433 ꝛ90J -43345Y 433610 160 
434728] 434888 435048 435207 159 
436640 436798 159 
2379 438067] 438220 4383 84] 158 


2.44106 2.4412241[2-44138112.441535 157 


444201 .444357] -444513] 44669 156 
| -445760| .44591 5| 446071] 445226] 155 


[ 448361] .449015]| -449179] -449324] 154 


439491] .439648] :439309] 439964] 155 


26360 .442793| 442950 -443106] 15 


447313] .447468] 4476230 4477780 155 


_:450403] .450557]_:450711] .450865) 154 


| 283/2:457786[> 45 1940Þz.45 2093/2 45224" 2452400, 153 

453470453624 -453777 
474997 -455149] 4455302 
14565180 4456670] .456821] -456973 


" 40+ os 


453930, 155 
455474 150 

152 
4583360458487 151 
459845459995 15! 
4 1 — 61408 1 


458033045818. 
4595430 499659. 


* 


+46 4-104 


* 
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yay we”. 


x \ © of Ss ? 
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De 


ee 
CITY 
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mr . © Eats 


from I to -1 0000, 


4079 


411283 


2.40243 3·· 402605. 402777 2.402949 
404149 4043 200404492 404663 

406199. 406370 
409595. 409764 


160% 412628]2.412796[2-412964]2 413132 


9 


| 


408070 
411451 


414806 
416474 
418135 
419791 


-427486] 427648427811 
-429106] 429268 +4294 20 
2397 20] · 430881431042 


333530 434090] -434245 
4355260435685 43358. 

4371180 4372751437433 
438700 .438859] -43901 
44959 


—— 443570] -443732 


282 e451018] 451172 45132 


| 283]2.452553/2-452706]2.45285 aer geh 153 


284454582 .454235 277 . 
285] .455606| .455758 
286] .457125] .457276 
287] .458638| .458785 
2880 4601460 .460296 255 


063 


28. 46164 B. JC 


; 4 436149 


2.44185 2ſ2.442009]2-442166]2. 442323 


848 447003 155 


142143 == 


427973 
429591 
EA 
2.432809 
434409 
-436003 
-437593 
439175 
2 


2 


E 155 
-450095] 154 


«4546921 153 
456214] 152] 
E rok 152 9 


m_ 


4 297 
1 298 


— 


1 


2902. 4623982. 


O 


291 


2C 


296]2-471292 
4472756 
474216 
475671 
3004 477121 
301 47856 
302]2.48000 
303] 481443 


295 


513 
1317 


177 


318 
319 p 


.463893 
292] 4653830 
293] 466868 
468347] - 
E 8982240 


2.471438 


47290314 
474362 


47581 


77266 
28711 F 


2.471732 


473195 
474653 
476107 
477555 


2.48015 if;. 


48158 


50585 
50920 
51054 


323 
3 
325 


37 . 
327 


507991 
509337 
510679 


511883 N 51215 


484584 
486005 


38742 


920248883 
49023 


3 
49 : 
49304 
501333 


309471 


499962 a 


> Mos 


2.480438 
481872 
483302 
484720 
486147 
487563 


478999] 


474101. 


2471878 
473341 
474799 
476252 
477700 

47923 

2480582 

48201 
483445 
484869 
486289 
467704] 1 


2.488973 
.490380 
491782 


F01470 


$775[2-50691 12. 
.508260}] . 
oo 


510813 


512284 
513817 


5109470 


2.489114 
490520 
1 
493319 


498862 
560230 


512417 
513750 


574945 29. 


from 1 ro £0000. 


6 

463746463 290 
464787 
466: 74 


46938 
27089 


469233 
984 


47377 
475235 


47363 3 
4750990 
456542 
477989 
47943 

12 481012 
382302 482445 
483730] 483872 
4851530 485295 
4865721486714 
829800488127 

2.489 396 2.4895 37 
4908010 .490941 

4922010 -492341 
-493597] 493737]. 
4949 2 


478133 


4677 EE 4680 5 rn 


47668714. 


+479575] 


_488269 
2.489677 


— [Diff 


6.463744 250 
465234] 149 
466719] 149 
.46820c| 148- 
469675 147. 


8] -471145[ 147 


478278 
22 
2.481156 
482588 
484015 
485437 
486853 


491081 
492481 
493876 
495267 
496683 


502017 
503382 
4743 
G31 .5 
2.50745 


2.481299] 


2.489818 
491222 
492621 
9 
+495 40 | 13 
_:4967911_1 


2.498035[2. 
499412 
5007851 
5021544 
5035180 
504878 
.5062 34] - 

* 507580 > 


2 472610 

474070 
475526 
476976 
478422 
479863]. 


482731 
484157 
485579 
456997 
488410] 141 


P 


328]2.515874|2-516006Þ.5161 39]2.516271]2. 


51732 
51997 


2775 


53542ʃ 
5365 58.536685 


82819537945 


351 


34 
34 
348 
34 
358 


352 
353 
354 


2.539076[2.539202 
540329. 54045 
541579 541704 
54282554295 
5 
4827 
2.546543 
547775 


351 


35 | 
357 552668 552790 
358] .553883 


-$54004 


2.555215 


557627 
558828 
. 560026 
561221 


518645818777 
521269 


3 


5175921. 
518909 
5202211. 
5215300 
522835016. 
2. 5240062524136 2.5242 
525304] 5254331825563 
.5 26598] -526727] . 52685 
5278881 -52801C] .5281495 
529174 729302152943 
-F304<6] -5395834|_.530712 
2.531734 2.531862 2.531989 
.533oog| 533136] . 
534280] -5 34407] . 
535547] 3567 
536811536937 
838071088197 . 
2.539327[2-5 3945 2]2-539578 
540580] 540705] -540830 
541829 -541953] 542078 


+5174f0 


+ F200G0 
521400 
og 


440680. 54479254431 
+545431] -54555- 
2.546666]2.54678912-54691 3j2.547036 


5564234 


543074 -543199] 543323 
1544564 
545678] .545802 


+548144] -548266 
549371549494 
550595580717 
551816551938 
55303355315 
26] 474208 
2.555487 55557 
556664556785 
557748] -557868]| 55798! 
58948 -559068] 559188 
560146 -560265| .560385 
5613400 361459 561578 


362412 


62531. 562610. 562768 
— — . — 


328 d. 5$16535[2.516668 2.5168ocÞ]2. 516932 2.5 17064 132 


p 


| 354] 5496. 


22 — 


from 1 to 10000. i 


_333[_-$23990 F23226] .523356 523486] .52361 


358] -554489] 554610]. 


[3 


329] .517855| .517987] .5181:5] .518251] .518382] 132 
3301 519171} .519303} 519434 . 1131 
331.5204831. 520614. 520745. 5208760 131 
332] „52179252192 52205314 | 131 


33412.524396Þ2-5245 2612.5 24656]2.524785]2.52491 5 
3351 -525992] 525822] .525951] -526081] . 
336.5269851 4527114] .52724 ; 129 
3371.528274. 528402 . 5285315286600 129 
338] -529559] -529687] .529815] -529943] .530072] 126 


_ 339] -530840]_-5 30968] .531095] . 125 


349]2.53211712.5322451]2-532372[2-532500[2.532627] 128 
34'] -533391] -$33518] -533645] - 

3421.534661 .534787] -534914| 5350410535167 
343] -535927] -536053] -536179] -536300} .536432 


344] -$37189] -537315] -537441] -537567] 537693] 12 
345]_-$38448| .5385 74|_-538695| -538825 229 951] 126 
| 


346]2-5397042.5 39828]2.5 39954[2-54007912, 549204 
3471-540955 541080 .541205] -541330] 4541454 
348] -542203]| 54232754245 
349] -543447] -543571] -543696| -543820] 5439440 1 
350] -544688| 5448 1254493 


353] -548389] .548512] - 
5497390 
355] -550840} .550962] - 
3561.552059 .552181] .552303Z] -552425 
3571.553276 .553397] - 


359 [2.55569c 2.5 558 2002.55 594 2.556061 z. 
360055690 J. 55702 
361] -558108] 558228 . 558348 558468 
362] +559308] .559428|--5595 48} -559667] . 
— 560504] .56062 3 | 
561697 5618175619360 5620551 


562387} .56300 125). .cG22aa] 562 <6 |: * 


| 


37 
375} 574931} - 
376575188 
3771_-$763411_-$7645 


.580925]| 58 
| 582063 * 
183199 -583312] .58342 


58433 1Þ-5544 


, «586587 
587711 
588832 
.c8995c 061] .59 
591065 -59117012.591287 


| 37802-577492[2-577607]2.577 7212-57 
5788680 


586461 58s $73] -585686| 


©5] +5891 67] +58927 


— jt 3 
366]2.563481]2.563600j2-5637 1802.563837 
367] -$ 56478 64 565021 
368] .565848] .565 566202] - 
369] .567026] .5671 56737 
3700 568202. 568631 56855 


. 582518 
88 
2.584670 2.584783 
585799 -585912 
859 25 87037 
58804758816 


2.591398 2.591510 


= 592177 592288 5923990 592510 592621 
3920 932860 593397] .593508| 59361849372 
393 9439 - 594613] 594724) -59483 
204) .595490] 595608. 595717 8827 -595937 
395| .«96597] 596707] -596817| 59692797537 
296] .59769|_-:597805 597914] :598024_-59813 
2-598790 2.59890 . 19,2-599228 
| 398 599882 599992 .600101 600210 · 60031 
209] -600973] * 6011900 -690299; -601408|. 
"| Go2o060| +6021 —. — 602494 
401 603144] 50325 6033610 603469 +603577 
402] . 6% 42260-60433] 504442 .604550| -604658 
40 bo5305! 505413 60550. 605628) 60573 


. 


from 1 to 10006, 


6 


565375 


5665 55 


573452 


579212 
580355 
581495 
582631 
383765 


384 2. 584896 


567732 
568905 


1 


572407 
573568 
$747 26 


2.578181 


5725234 


57368 
57599 


574841 
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1181 
118] 


7] 117] 


09] -5 70420] 119} 


<F T7 *47) LEV 


2.57829<12. 


57932 
580469 
581608 
582745 
883879 
2.585009; 
.586137 


385 -586024. 
58714 
387 RE 
I 


2 


2. wigs — 


597250 
+598353] - 


.601625 


5872624 
5883840 


5928430 
5939500 
5950550 
596157 


600637 a 


602711 
603794 


2.585122 
586250 


57944 
5805831. 
581721 
5828 58 
883992 


2.585235 
586362 


58 ng 
3 


58860 


25584218 


572755 


117 
116 
116 
116 


3215 


58195 
583085 


2.585348 
586475 


115 


115 
11. 
11. 
114 
11. 
113 


| 


2 


I13 
113 


587599 
588720 
589838 
899953 


2.592066 


593175 
594282 
596487 
597585 
72] -598681 
6512. 59977. 
Goose 


601951 


60605 606166 606274 
— — 


108 


112 


11 
112 
11 
111 
111 
111 
110 
FIC 
110 
11 
I OC 
109 


109 
108 


108 
108 


A Table of Logarithms, 


Nu 
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413 61595 


O 


4042.606381 


405 607455 
o6| .6085 26 
407] 609594 
408] .610660 
614723 


2 


1 
2.606489 
607562 
608633 
609701 
610767 


2.612890 
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2 


60766 


61087340 
811829 6119360 


6151080 6152230615319 


6161 
61721 


5618272J.61 


607777 
2 


| 


616265 


(2.613207 


4 __ Di 


2.606596 A 11 


607884 
608954 
.G10021 
.Gt1086 
612148 


614264 


107 
107 
107 
106 
106 
106 
106 
105 


E *. a AM 


.616370 


617315] 61742 


.618 


$362 618466 10 105 


410 12 7 2 — 2.619302 2.61940ʃ 2.619511 


62013 


409 


62040 . 6203 


622525 


6204480 . 620552 
621488} .62159 


.62262 


105 
105 


104 
104 
104 
104 


103 


. 623559 
207 


5 6244880624591 


420 6232491 62335 


623663 
| 421 Des 824387 


_+624694 
2.62572 


2.62551 


} 426 
1_427]_-630428|_- 


62941 


—.— 


627571 
628593 


629613 
630631 


2.625621 
.626648 
627673 
628695 
629715 


626751 
627775 


628797 
629817 


630834 


103 
103 
101 
102 
102 
102 


„ . 


830233 


101 
101 
loc 
100 
10c 
100 


2.631545 K.63 164712. 
632558] 632666 
633569 .63367c].. 
634578] .634679| - 
635584635685 
6365880 636688 
_637590| .637690 
2.6385 89/2.63868 2.638789 
6395860 .639686| .639785 
640581] .640680| 640779 
6415731641672 641771 
6425631642662 .642761 
643551] .643650 


4374 
44777 1644635 644734 


2.63184 
632862 
633872 
6348860 
635886 
636889 
.637890| 
2.638888] 1« 99 
. 639685 
640879 
641870 
642860 
43847 
644832". 


4282.631444 
429] 632457 
4300 633468 
4310634477 
432] 635484 
433 (636488 
434| -637490 
435 2.638489 
436|-.63948 
437] 640481 
438| 641474 
. 464 
440 64343 
4411.6 


| 
, 
þ 


44439 


13 


** 


» 
* 
4 


— 


from x to r0000, 


2 
by its ov. , 


„ 


4 


. We, e Diff, 
40402. 6069 1802. 500602. 605 13 3j2-607240j2.607348| 107 
405. 60799 1. Sog. 608255 6083120 .608419} 107 
406. 609060. 609167. 609274 609381] . 809488 107 
407] 6101280. 610234610341 610447] .610554] 197 
408] .611192] .611298] .611405| C1151 611617 106 
49g] .612254| 612360] 612466 612572] 612678] 196 
410 2.613313ſ2.61341912.613525[2-613630]2.613736|"106 
411 .614370 614475 .614581 614686 614792 166 
412] 615424] .615529] 6186346157400 -615845] 105 
413}--616475| .616580| .516685| 616790] 616895] 105 
414) -617524] .617629| .617734| -$17839] 617943] 105 
415] 618571] .618675 .61878c|_-618884| .61398 105 
41c[2-619615]2.619719]2.61982 2.619928[2.620032] 104 
417] 620656] ,620760] .620864] 620968] .69T072] 104 
418] -621695] .621799] .621903 .622007] \622110| 104 
419} -622732} .622835| .62293 623042 623146 104 
42 623766 623869 623972 624076 62417 103 
4210.524798 624901] .62500 625107] .625209] 103 
42212.62582712.625929[2.626032]2.626135[2-626238] 103 
423] -626853] .626956| .627058] -627161 103 
424.6278780 6279800 280820. 628184 102 
425 3 629002. Gag tog 62920 102 
4260.629919 .630021| .630123| 63022 102 
427 39936531038 .631 139] -631241|_-03 102 
4280263195 1[2.632052[2.632153[2-6322551]2-632356] 101 
429.6329630. 633064] 6331651 · 6332664 101 
4300 -633973] 634074 .634175| 6342760 100 
431] (634981063 508 10.635182. 6352834 100 
432] -635986] 636086636187 636287 100 
433] 636989] 637089 . 637189 637289] - 100 
434] -637999] 638090] .63819c 638289088389 99 
43 512-638988[2.639088j2.639188[2.639287 2.639387] 99 1 
4366.639984 .640084] . 640631. 640283 .640382]} 99 
437] -640978] 64007 .641174 6412760671378] 99 
438] .641970| . 642069 .642168] .642267] 642366] 99 
4390.642959 643058 .643156} 643258064335 99' 
449] . 64 3946.644044 .644143}--64424t 98 
4411.644931 .645029! .645127; 6452261 .645324) 98 


* „ 
r è U ²˙¹-Am ůud»u1 TT on PPP » r 
„ „ — „ 


Ao a 


| 
| 
| 
| 


A Table ot Logarithms, 


* 


| .65030; 


656098] 


— 
2.645422 
«646404 
647383 
648 360 
649335 


2.651278 
65 2246 
653212 
654176 
655138 


2.657056 
658011 
.658965 
659910 


| -660865 


661813 


E 
460[2.662758 


.663701] 


664642 


| 666518} . 
£07453} . 


I 2 


> ä—NͤP¾ — —— 


846502 64660 

64 481, 647578 
68458 646555 
649432 49735 
6g 22e 
2.654375 2-651472 
652343 52440 
653309 65 3405 

654273 Pye 


656194, .65629c 
5. 657154 2.657247, 
658107: .658202 
659060} .659155 
6600116601 

| 660960] 661055 
6-927 662002 


2.66285 22.662947 
.663795 =: 


675778 


r R Ez... _a_a_sS 


675870] 675961 


—.— 


655234 655330 


667733 


3 + 


646698 
64767 
648653 
649627 
ee 
2.651 569 2.65 1666 
652536652633 
653502 653598 


.64679 
64777 
648750 
649724 


2745620 2.645619]2.645717/2. 2277 


2.657343;2+657438 
6582980 .658393 
659250 .659346 
.660201] .660296 
.66115 | 

662006 
2.66304 12.663135 
66398 31.664078 
664924] .665018 
665862] .665956 
.666799] .66689 
.667826 
2:668665[2-668758 
.669596 669689 
6705244670617 
6714506715430 
672375] 67246) 


673 IO 
_:674218| .67431c 


47 2674061 2.674953 2.67504 5% 675136 2.675228 


676053 676145 
677055 
67797 
67888 
679791 


68060 


.650696, — 


54562 


2191 


5 91 


9 
94 
94 
94 
2 


a. 


* 


| from 1 to 10000, 


rr 

ll | 442 164597 302.6436017 1.646 1092. 64620582. 
Nr 64089647187 

$ 444] 647872] .647965| -643067] .64816 

7 445] 648848] 648945] 649943] -64914 

7 446 649821064991 65001 

1 442 67“ 8 J 

7 446|2.65 1762]2.65 18552-65195 2.652053|2-652150] | 
7 | 445] 6527300 65282 652923 .65301 653116 

)6 450] 653695] .653791 6538888 653984 654080 

96 451.6546580. 654754] 654850] .654946] 65504 

96 | 452] 6556190655714 65581 656i 96 
ol | 453.-656577_65 6673] :65676 656960]. 96] - 
96 454/2.657534[2.657629[2-65772512.657820[2-657910 

95 455| 658488] 65858658679 .65877 >70 

95 456| 6594.659530 -659631} .65972 

95 457 (56039 660486] 581 6467 


95 458] .661339] -661434| -661529] .661623 661718 
95 | 459 .662285|_.66238c 66247 662565 662563 
94 46002. 66323 C02. 663324. 663418 f. 663512 2.66360 
94 461.664 1720.664266. 6643600 664454] 64548 
94 | 462] 6651126652 655299] 665393 66548 
94 4631 +66605c| .666143] · 66623 666331 66642. 


94 464] 66666709667 17.667266 667355 

23 .66792<| .668013] .668106 .668 199} -66829 

93 2.668852 2.668945|2.669038 12.669131 2.66922 

93 6697820. 6698 74] 56996 6700601 67015 

93 .670802] .670895| .670988] 671080 

93 6717280 671821671913 -672005] 93 

92 672652 .672744| .672836] 672929} 92 1 
"i .673666] .673758] 673850] 92 | 
92 674494] -674586]_.674677|_-67476Y_ 92 | 


677242 677333 67742 
678154678245 6763300 
679064 679155] -67924< 
.679973] 680063 68015 
2 680970. 68 1060 


A Table of Logarithms, 


112734] 
. 


I 2 3 4 iff 
2.68 133202 681422[2.681513/2:681603 90 
6822356823260 -682416} .6825 90 
683137683227 .6833 17.683407] gc 
684037 .684127] -684217] 684307 90 
684935. 685025685114 . 6852044 90 
685831 6859216860100. 686100 89 
2.6867 2612.6868 1512.686904 z. 686994] 89 
6876180 .687707] 687796 .687885| 89 
.688509] .688598} 688687 6887766 89 
689398689486 689576 689664] 89 
Gos 5.690373. 69046206905 500 89 
| -691170] .691258] .691347|_-691435|__88 
2.69205312.692142j2.692230[2.692318] 88 
.69293s5| .693023] 693111] .6931 88 
693815] .693903] -693991] -694078] 88 
694693] -694781] -694368| .694956] 88 
695 569] -695657] -695744] -695832] 87 
696444] 696531] -696618} .696706] 87 
229]2.697316P.69740412-697491]2-697573] 87 
698188 698275 6983620 .698448] 87 
699057699144] -699230] .699317] 87 
699838] .699924]| .70001 1] 700098] .700184] 87 
.700790] .70087 7] -700963] .70105a] 86 
701654] -701741]_-701827| 701913 86 
702430[2.70251712.702603]2-702689ſ2.702775] 86 
-703377|. -703463] 703549 -703635] 86 
7042361704322 704408 704494 86 
.705094| 705179] -705265] -705350 86 
7059491 
7068034 
70765 5. 
708421 2.708506]2. 
7093550 
7102024 
7110481 
7118911 


FETTE 


from 1 to 10000. 


2.687172 
.688064 


.688953 
.689841 


| .690727 
691612 


2.692494 


693375 


694254 


695131 


YN .696007 


2.687261 
.688153 
.689042 
.689930 
690816 
691700 


2.692583 
693463 
694342 
6695219 
696094 


8 

2.651964. 
682867 
683767 
684666 
685563 


2.687351 
688242 
590905 


2.692671 
693551 


695306 
696182 


696880 96968 


| 697055 


1 


— 498 
689131 
590019 
.691788 


694430 


2.682055 

682957 
683857 
684756 
685652 


2.687440 
688331 


690107 
690993 
691877 
2.692759 
693639 
694517 


696 26 
69714 


9 411 
— — — 0) L 


N 


6892200 8 


695394 8 


2.697839 2.697926 
.698709, 69879 
699578 .699664 
«700444; -790531] 700617 
701309), — 701482 

792172; 202258 .702344 

270303312. 763119763265 

.703807] -703893, 703979 .704065 

7046656 704037 704922 
705 52207056 .705693} 705778 
706376 70s 547 706632 

7072290 | .707400| .707455| | 

96] .208081 {-708251] 4708336} 

2.70893 102. 70901 56 2.709100[2.70918 5) 
709779 -7298634 .70994dÞ .7 10033 

.710625] 710710] .7r0794} 710879 

711470} 711554} 7116380 7117233 

712313] -712397þ .712461] .712565| 

713154] 7132380 713322 .713406| 8. 

713994 27 — . 714240 84 


* 


2.697752 
698622 
899491 
700357 
701222 
702086 


2.698013 
698883 
699751 


700271 
701136 
201999 


OB Rd ED Ca AAS. 


712225 
713070 


514 
P . 


” 517 -713910 


— — 


532 
333 


726727 
727541 
2283 


7299736 
730782 


73158 
73239 


«7 3480 
$735 399 
736396 
2737193 
737987 


72024 


721068 72115721233 
721693721975 722058 


722716 


7235 38] -723620] -723702 
2.7243 58[2.7 24449[2-724522 
55 


72517 5 


725993 726075 72615 
726809726890. 72697 
7277851 
_-728435]_-728516| +728597 
2.7292462.7 293272. 729408 
730055 7301360730217 
.7 30863] .7 30944] 731024 
731750 731330 


727623 


731669 
73247 


734880 
735675 
736470 
737272 
738067 


ns 


34 
35 


23426 


55 741152 
55274193 


739572 
740363 


| 


| 553 742725 


E 


2.739651] 


$740442 
<74123c 
+742010 
74280 

743588 


7443711 


2 


518]2-7143392-714414[2-7144972.714581 
715167 715251 


715335 
716170 


71700 


71783 


52412-71933 112-7 19414]2-719497| 719580 


.720325 


722798 


725258 


72770 


732555 


SLZ L238 


2-7 339992-7 3497 9]Þ2-7 3415$Þ-7342402.7 34320 
of .735 = 


7 349 6c 
735758 


7365 56 


73735 
738146 


+7397 3 
7405 21 
7413s 
742096 
+742882 
743666 
744449 


3 


— — 


715418 
71625 


— 


2.714665 
715502 
716337 


71708 


7179200 718003 


72040 


722881 


717171 


2.719663 
ny 
72131 
72214 


722963 
2723784 


732635 


2.724603 


725421 
726238 


2.72948 

730298 
731105 
731911 
732715 
A 


73504 


735838 


736635 
737431 
738225 
.739018 


2.739810 


740599 


741388 


73591 

736715 
737511 
738305 
E 


2.739889 
740678 


«741467 


1742175 
74296 
743745 


«74225 
74303 
743823 
$7 4460 


5 
— 


W 1 


% 2 
r 


15551 -744293) » 


744528 


trom 1 to 10000, 
— E . 
918 "715580 176% 


2.714916 2.71 5 oo 2. 715084 

919 715586 715669 . 715753 7158360715920 
$20 ̃ 76421716504 7165880 716671716754 
521 717254 717338717421] .717504| :71758 
522 718086 71819 7182531718336 .71841 
289i 219083 219165219248 
9242.71974.7198 28.719911 2.71999 2.720077 
£25] -729573] -720655] .720738| 7208210. 20903 
526 7213980721481 721563} .721646] <721728 
722222 722305722387 .722469]| .722552 
723045] -723127] -723209| .723291| +723374 
9/_-723866] .723948| 724030] -724112| 724194 
| $30j3-7 24685[2-7 247672 724849]2-724931 2.725013 
| ' $31] -725503] -725585] .725667]| 725748] -725830| 
22] 726320] .726401| 7264830 726564 -726646| 


3] *727134 , 727297 727379] -727460| 
47279480 -728029] .728110| .728ig1] 728273 
228759 728841} 228922 2729003 229084 
1 | 536 2+729570j2.729651[2.729732 2.72981 3[2-729893 
1 | 737 7303780 730459 730540 7306211 730702 
! 7312660731347 7314280 -731508 
732072 732152 7322331 732233 
7328760732956. 733037 —j—— 


— ———— — — 1 — — 


4 543] +735200] -735279] -735359| -735439] -735519 
544 73998 7360780736157 736237736317 
«| 545736795] 736874/ 736954] 7370347371131 
737670. 737749737829 . 737908 
7991 547] :735384] 7384637385430 738622738701 
eee 322394139423 
| 3 2.740205 2.740284 
7g esse .740915| .740994] .741073] 
1 551} -741544} -741624] .741703] -741782] .741860f 
791 5521 742332 5 742489 742568742647 


79 37431180 .743196] 74327741353 .743431 
7 554 743922] 743980] .744058] 744136] -744215 
5551 -744684) 


62] .744840' .744919' .744997] 


7447 


9 


8 A — of Logarithms, 


m T.! > 2 £00 WA co} 
5562. CR 815 74523112-74539912-745387] 78 
557 74585548933 7460110746089 746167] 78 
5686746634 726712 74659 746868746945 78, 
359 7474120 747489747567 +747645] -747722] 78 
5600 7481880 748266. 748343] 7484210748498 7 
561 2030632749049) - -749118] -749195| -749272| _” 
5622.749736 7498142.749891[2-749968[2.750045| * 
563] -750508] -750586} .750663Þ 750% .750817] 7 
564] 751279] 751356] .751433] -751510] .751587] 7 
565 752048 7521251752202 752279] 752356} 7 
5660 7528160752893 .752970] 7530477531230 7 
8626 23813CU28889.—7 
56812.75434812-7544252-7545012.754578[2-754654] 76 — 
569 755112755189 .755265] 755347554 76 
570] 755875 75598756027 .756103] -75618c} 76 
571.7566360 7567.756788. 756864 7569400 76 
572 7573961 757472 7575480757624 757700 76 
Sire .758382þ_-758458} 76 
| 57412.758932j2 75898802. 75906302. 759139. 759214] 76 
575 7596680 759743] 759819759894 75997 75 
5760.760422 · 760498] 760573. 760649 -760724) 75 
5771 7611760761251 29 5 761402 -761477] 75 


578] 7619280 .762c03| '762078] 7621537622288 75 
$79 #762679} -762754| 762829 „62904 -762978] 75 


,— —c — — — — —ä 


5$802.763428[2.7635032-763578[2.76365 3|2-763727] 75 
| 581] .764176] .764251] .76432t] .76440"| -764475| 75 
582.7649230 7649980 -765072] .765147] 765221] 75 
5830.765669 .755743] -765818] .765892] 765986 74 
| 584] -766413] 766487] .766562] .766536} 766710} 74 
585| .767156| 76723c| .767304] 7673791 767453] 74 
E 257972 268046 258120 26810. 74 
1587 2.768638 2.76 768712 2.768786]: 2.768860 _ 276893. 
588 769377 76945 ; 769525769599 -769673 
6 


E L 


4 


+ 
A 


| 589] 770115 .770189] .770263| .770336| .770410 
590} -770852} .770926] .770999 771073] -77114 
5910771587] 771661] .771734] 77180877188. 
592 -772322} , 772468 772542772615 
593 773055 -773128 773201. 773274773348 


= = I hy 11 
wa 
£4 


— 4 — 
nA 
Li a 


| 


14 


7 
— 
/ 
A 
/ 
7 
— 
— 
— 
/ 


+ > 


— —„—e 


Y 


| 


— 


from 1 to 10000, 


4 


Naw $5 _ ES EY 
55612.7454651]2-745 543[2-74562112-745699]2. 
5570746245 .746323] -746491] 746479] - 

558| .747023] 747100747174 +747250] - 

559] 747800 .747378] .747955] · 7180330 

560| -748576] .748653] 748731] 743805 

561] -749359| -749429] -749504]_-749582] -749659 
56212-7501231]2.750200[2.750277ÞR.75035412- 

56;| -750894] -759971] .751048] .751125] . 
5640751664 .751741] .751818 751895 

565752433 7525097525860 . 752663 

FEE] +75 320<| +753277] 7533537537309 

567] -753966] -75 4942] -754119] -754195] -75427: 
568[2.7547 30/12-754807[2-754883 2.754960]2. 

5690 755494 7555707555460 755722 

7c| -756256| 7563320756408. 756840 

571] 757016. 7570927571680 4757244] - 

572] -75777+| -757851] -757927] -75800}] . 

$73] -7585 3-| -758609|_-758685] -753761| -7559 ZE 
574/2.75929<j2-75936E[2-7 5944 []*:7595 1712-75959 7 
575] .760045] -760121] -76019 760272 760347 75 
574 76799 .760875| -760950| 761025] .761101] 75 
5771761552 -761627] 761702 761778761853 75 
578.7623030 762378 762453 763539 762604 75 
$79] -763053] -763128]7632e3]:763278] -763353} 75 
58c12.763802j2.763877 2.76395 2[2-76402712.764101 75 
$81] .75455c| 76424/764699 764774764848 75 
582] .76529%| 755370] 765445] 765520. 765594 75 
58317660410. 7661750766190 7662647663380 74 
584766785. 7668 590 -766933] 767 7678 74 
5851.765527 767601 767675 767749 767823] 74 
8428826888342 -768419) 7490 06874 
587]2.769008|2.769082([2.769156 2.76923<c[2.76930Y 74 
588} .769746 .769820] 769894] 769968 .772042] 7; 
589] .770484| -779557] -770631] 770705] 770778] 74 
5900 .771220| 771293771367 771449] 771514 74 
| 591] .771955| -772028] .772102] .772175| .772248] 73 
592] .772688| -772762] .772835 -772908| .772981] 77 
593 7734211773494 773 173640) 1737137 


E 2 


* 
[1 
3 q 


\ Table of Loga ithrrs, 


1 
—— — 


1 ee 
7378603. 77386002. 7739332. 74000. 740% 73 
573517 77479 -774663] .774730]| -774809; 73 
775246 -775319} 77539 4775495] 7755380 73 
775974] 776947] -776120] .776193] 4776265) 7; 

ER 776774) 7768460 776915776992 73 
>&| :7774271_-777499 777572] -277644] :771717\__72 
60c|2.77$15112.778224'2. 7782960. 7783652. 178441 72 
601] -778874] 778947 779019 77909779163 72 
602| 7795960779559 .779741] 779813] .779885} 72 
603| -780317] .780389] .980461| 789533] 780605 72 
604] -781937] .78i109] .781184} .751253} $943 72 
60 -781755] -781827 781899 76197 _ 78204 > 
60612.782473|2.782544/2 782616 2.78 26882 „ 72 
607] 783189 783260 783332 783403 783475 71 
60878390 783975 .784046, 784118 .784189 71 
609] 764617 784689 784760 78483107849 71 
61c| 7853300 . 78540% 785472] 7855430785615 71 
81 .786041| .786112| .786183 780254 730 3325) 71 
G121j2-78675112.7 $682 2(2.78« 8932.787964 787035 71 
613] 7874607875310 .78760½0 7876730787744 71 
614] 7881680788239 7883107883810 .783451| 71 
615] .788875] .788946] .7$89016| .789087| .789157] 71 
6161789581 .789651 789722 789792 789863 70 
617] -799285| .790356| .790425} .79049 .790496 790567 70 
6182.790988 2.7910 592.7911294. 791199ʃz. 791269 70 
619] 7916917917610 7918317919010 791971] 70 
6Gz cf. 792392. 792462792532 .792602| 792672 70 
62.793092 .793 1620.793231 . 793301 . 793371] 70 
622] .793790| 793860 7939300 .794000| .794070] 70 
| $23] 794485 794558 .794627] .794697] -794767| 70 
{ 624] -795185| 795254 795324 _-795393|-795463' 28 
16252. 795 880/2. 7959492. 7960398796088 a. 796158 60 
620 7967574796644 7967130796782 796852 69 
6277972680 797337 7974060 797475797545 69 
| 626 .797960| .798029! .798098! .798167 797545 69 
629 „798651 .798720| .798789] -798858| 798927 69 
63<) -799341 -799409| .799478 799547] -799616 69 
631 .800029] Soooꝗg8 800167. 800236 800304| 69 


— —— — — 


— 2 


— 


— — —D — N — 
| 


from 


1 to 10000, 


613 
614 
615 
616 


637 


£21 


2.7741 52/2.774225, 


774882 
775610 
776338, 
777064 


399 277782 777862 


2.778513ʃ2 
en 
122 
780677 
26639Cçõ—⁴ꝛ 


282110 


Hah 


774955 
775683 
776411 


7 


Ei £55 22. 


2.774298 2.774371 
77 50 7751 
775756 775829 
776483 775555 


777137 


. 778585 2. 178658 2.35 8730 2.7 776802 
779% 08 779380 77942 


.760029 
780749 
781463 
752186 


2.782832. 782902 4. 782974 2. 7330462. 


78354 


784261 
784974 283065 785116; 785187 


785686 
786396 


2.787106, 
e 
788522 
789228 
789933 


8 
2.791340/2 


792041 
792742 
793441) 
794139 
7948360 
295832 
2.796227 
796921 
797614 
798305 
298996 


799685 


783618, 
7843172 


785757 
236467 
2.787177; 
787885 
788 593 
789299 
790003 
799707 


792111 
792812 
793511 
794209 
794900 
2795 


2. 796297 


796990 . 797060 


727683 


79985 


799754 799823 799892 
800442. 800511 


777209 77282 
771934 27806 


750101, 
780821 
781540 
2782258 


780173 
780893 


783689 783761 
784405 784475 


785828 785899 785970 
509 786680 


786538 #786609 


2.787248 2.787319 2. 
787956 
788663 


790074 


4.774444 


781612 
782329 


788027 
788734 
789369 789440 
790144 


— ad 


9 


175173 
77590 


776629 
717354 
9 


77807 


779524 
760245 
«7 80965 
781684 
28240¹ 
783117 
78333 2 
784546 
785259 


792252 
792952 
793651 
784349 
795045 


| 792181 

292882 
793581 
794279 
794976 
298621 


2 796366 2.79643 


799778 . 
791410 f. 2791480 2. 791550 2. 191620 


:1957411_-79 


797129] . > 
797772 7978211 
758374 798443 7985 124 
799134 7992034 


792322 
793022 
75372 
794418 


.80058 


.800373 


A == of — 


Nan 
63212 
633 


634 
635 


Tn 


635 
637 


| G45 
| 646 
647 
648 


644 2.8088 8602 


649 


651 
652 
653 
654 


657 
| G58 
659 
640 


8 


| 


655| 81624 
656, 3 IONS: 


O 


803457803525 
.804139! —- date 


— —B——3ẽↄ — — 


2 80482112. 804889 2.804957 
80s 


805 con 
806180 
806858 


8075351 - 


808211 


80071742. {var 2. — 
801404 801472 
.$02089] 392158 
802774 802842 


886248 
dose 
807603 
8082 29 


809560 
.$10232 
.810904 
811575 
812245 


813581 
814248 
814913 
318877 


817565 


318226 818292 
318885 818951 


$1954 
820201 


829858 820924 


8209899 fol» 
'2.82 2.821710ſ2. 
.822299] .822364| . 


823017 
8236700 
824321 


824970 
825621 


3 
8 10300 
810971 


80834 
hk 808953 2.509021 


811642 


813648 
814314 


814980 


815644 
818308, 


81763 I 


819610 
820267 


812312 


650 2 8129130. 812980 2.813047 
813714 


816970 2 817036 


824256 
.$24906 


1.825556 


| 


801541 
802226 
802910 
803594 
804276 


805637 
806316 


306994 
„ 


809694 
810367 
811038 
811709 


812378 


814381 
817046 
815710 
816374 


817698 
818358 
819017 
«8619675 
802333 


* 
2.800923 
.801609 
802295 
802979 
803662 
804344 
2.805025 
805705 
806384 
80061 
807738 
66.808414 
809762 
310434 


8111060 
31770 

8124470 
2.813114. 
813781. 
814447 
815113]. 


81587770 
_-$16440] - 


4 


2.800992 
.801678 


| 


.802368; 


803047 
.803730 
804412 


2.805093 
805773 


886451 
80712 
80780 


80848110 


2.809155 
80982 
81050. 

811173 


2.8216 


822952 
823605 


821055 


2 81710212. 
8177644 
8184244 
8190831 
819741 
820398 


from 1 to 10000, | 

| 18 * „ Diff. 
632 2 801060 2.801129{2.801198ſ2.801267]2.801335 
633! -801747] 801815801884]. 801952] .802021 
| 34 802432. 8025 802568} .802637] 802705 
803184803252 . 803321 803389 
636, 8037980. 803867. 803935. 804003 . 804071 
637. 8844800804548. 804616084685 · 804753 


6382.805161 2.805229|2.805297 2.805 365[2.805433 
639] .805840| .80590&| .805976] 806044] .806112 
640. 8065 19.806587. 80665 58067231. 806790 


6410.807197]. 807264 . 807332 .8074o0| .807467 
642] .807873] .807941] .808008| .808076] 808143 
643808548 8086166. 80868 3.80875 1.808818 


| 644{\2-80922 3]2.809290[2.809358[2.80942 5 255945 
645] · 89896. 8099630. 8100310. 8 10098. 810165 
646] -810568] .810636| .810703| .810770] 810837 
647] -$112494 -811307} .811374| .811441] 811508 
6480.811910. 811977. 812044]. 812111812178 

649] 812579812640 .8 1271308127861 -812846 


{ 650j2 813247)2.813314ſ2-813381]2.813447Þ-813514 
651] -813914] .813981] -814048] .814114] +$14181] 
65 2814580 .814647] -8147T4| .81478c} 814547 
| 653] 4815246] 815312] -$15378] 81544] 815511 
| G54] 815910] . 8159700816042. 816106816175 
| G55] .$16573} .816635] 816705] .816771] 816838 
6561]2.817235]2.817301[2.817367[2.817433[2-$1749:* 
657] -817896] 8179620 .818028] .$18094] 818160 
658] .$18556} .818622] .818688| .818754] -818819 

1 a 8193460681942 . 8194780 
8198731 .820004] .82007c| 820136 
8205 30. 8206610. 820727] 820792 
821186} . 51] .821317} .821382] -821448 
663 2.521841, . 2.821972[2.822037j2-822103 
55 | 664] -822495] . .822626| .822691] .822756 
55 6651.823148 823344] 823409 
65 666] 82380 823996 824061 
65 667] 824451 8245810824646 .824711 
825231 .825296] 825361} 


\ AO LD ice —_—— 


ON 
1 
— 


K 
S 
D 
wm O 


E 
S 
1 


A Table of Logarithms, 


Num D 
670j2.826075]2 826140 2.826204 
| 671] 826722] 826787] .826852 
672 827434 -827495 
| 673 .828080} .828144 
674 .828724] 828789] 
| 675 329368] -829432 
676]: 12-830011j2.830075 
| 677 830653] .830717 
678 8312941831358 
679 831934 831998 
680 8325731 -832637 
| G81 8833210833225 
2.8337842.833 8482.8 33912 
1834484834548 
56] 835120. 835183 
3387544835877 
836387] .836451 
837070] 837083 
688[2-837588[2-837652j2.837715 
8. 8382824838345 
8912838975 
9541] -839604 
$40169] .840232 
0799] -84085 
$41422ſ2.84i485 
| .$41985] -342047] -842110 
696 842609] -842672] .842734 
697 -$43233] -$43295} -843357 
» 698] 843855} -$43918] - 
.$44477] 344539] -$44601 
845098] -845160} 84522: 
Þþ 70102-845718[2-845 7802.845842 
702 -$46337] -$46399] -8- 
þ 703] -846955} -847017] - 
847573] $4763 
848251 


3 


2.826269 

8269175 
8275634 
8282094 
828853] - 


82949 


— — = 


830781 


831422 
8320621 
832700 . 
833338] -83340: 


2.833975 


834611 


835246 . 


335881 


8365 144 
$31_-337146]_-8 
$P+03777% 


.838408 


51.839038 


839660 
840292 


1.840921 


2.84174. 
84217: 
842790 


2.8 3013942. 


1844726 
5 845346 


2.84596 0 


2.837841] 
838471 


839729 
840355 
848985 
2.84160 

842238 
343432 
| = 441 04 


846534 


8391010 


842859 


847202 


84781 
84943 


849051 


849665 


1 


r 


2i12ü⸗ũÄ)— 


s 


. . 
43 3 bd. UI) © »b 


! *%S 
* 


| 681 .833466_+83353 


_ 


- from 1 to 10000, - - 


Num 5 T 

670 2.826399 2-82646412.826528 2.826593 2.82665 
671; .827046 8271110827175 .827240 .827305 
672 .827692 -827757| 827821 827886 .82795c 
673 .828338 828402 828466 828531 828595 
674 828982 82904 82917 8291751829239 
2227 -8:9690] 829754 329818, .829882 
6762.830268 2.83033 232 830396 2.830460 2.830524 
677 . 830909 830973. 831037 .831102 831160 
1678 831550 831614 8316788317420 . 831808 
879 832189 -832253) .832317, 832381; 32445 
680 832828 8328921 .$1295 $3301 833083 


833593] 83822833721 


683 834738 834802 
| 684 835373 
685 336 8360710836134 -$36197| .836261 
6860.836640 . 83670 8 

667 837273 8222360. 


6 
836893] 63 
383222. 63 


WA wh wha wh 
14) ad a4 


3 Wa v4 


=. 


688 2.837904 2.83796 
68 | .$ 

69 
6910.839792 .$839855 
| 692] 84042 | 
693! -84104 841172 841234 8412927 63 


2.838156} 63 
| -$38723] .838786] 63 
$39289] -839352] .839415] 63 
 -839918] -839981} .840043] 63 
| 840545 .840608] .840671 63 


—— 


1703.847264 $4738! 
| A 847881 .847943] . 84800 


69 '2.84167212-841735[2.841797j2-844860/2.841922] 6 
695] 84229 842422 47275 842547 62 
6960.842921 8430460 8431080. 843 170% 62] 
697. 843544] 843606. 843669 843731 843793] 62 
698 84416 84429108 844415 62 
| 84478 8477034 6 
7 84540F 845470] 845532] .£ 8476560 6 


» — 


701 2.84602 2.9460g0l[2.84 2.846275] 62 


705] 848497] 84 


RJ AAAS JUS AG. N 


E e r e 


84911 849235 


707 84972 


„ 
„ „ ; 


849849 849917! . 


A Table of Logarithms, 
— OT | 2 5 " 2 


70 2.850033 2.8 50095 2.8 50 56 2.850217 2.850279 61 
170 850646. 8 507% 850769 230 8508910 61 
| Tio] 8512580851319 851391; .851442! 8518030 G1 
| 711] 851870] .$51931 851992 852053 e G1 
| 712] .$52480] .852541] 852602] 852663] .852724! 61 

5 E EDD 8 


72 
0 
"A 
— 
| > | 
A 
8 


J 860398] 
2.86099 
861594] . ; 
862191]. 
862787 
8633822 
23639270 
2.86457c|2. 
8651634 
3657551865874 
866 3460.856405 
86699 ]. 
8675851 
_$68174| - 


4412. 868703 1 1.868762 2: . 


869349 869408} . 
-869935] -869994] 870053 
$0521] .670579] .87063 
8711060 871164 8712231 5 


N 
| 


. 8 


— p o ES 
— 11 
1 * * C | 


| 


1 


9 


from I to 10000, 


Num 


708[2.850340/2.850401[2 850462 
709] .850952[| .85101 


71 


225 Ee 880697 860257. 800 


739 2.868938 


4- 


85156 
852175 
852785 


[_:$53394|_-85345* 
2.8 540022 · 8 54063 


854610 
855216 


72 861833 86 
728.8624300. 862489 862608. 862668 

729. 86302 . 863 20 863263 
7300.863620 s 863798] 8638580 
231864217 8643230864392 864452 
73202. 8648082. 864867. 86492652. 86498 5. 365045 59 
733] -865400 a 865574] -865637] 59 
734] -865992 .866169] -866228] 59 
| 735] .866583 866760. 8668 19 5 
7760.867173 867350 867409 5 
7371.867762 867939 86799 


6 JJV 
2.8505 2402.850585 64 
8511371 851197] 61 
851686. 85174 [851808 61 


852297 .85235t] . 


.852907] .85296+] . 
853510] 85357 953037] _©. 
2.85412412-854184 


2.854245] 61 
854731] 8547920854852 61 
855337 855399 855459 
855943 85600 856064 
856548] -856608 


856668 
82212 


397272 
2.85781 


2.657575 
| -858958] - 
859559 
8601581 


851075 
851625 
852236 
85284 


854670 
855277 


2228585 


8695250 8 5 
8701770870100 870228] .870287] 8704 
.870696] -870755] 870813] .87087 

871281 $7133 87139 87145 
871865 872 
' 872448] -87250( 2X 0 872681 


* Table of Logarichms, 


$73321 
873902 


752. 87621“ 


87794 
2272 


# ape 


260 88081. 


761188138 


76:| 881955 


| 7631 388224 
76.15 $83093 


17659/883661 
766.8842294 
767] -884795] - 


768.8853611 
7691.88 5920 i 


770]:-88649 


874482 
8770618 


828640 82 


8767851 
877770 


771 887054] - : 


2 Weſt Saw k, Ha 3 - 
h.8727392-$7279712-872855 2.872913/2-87297 
8733791 873437 8734950873553 


8739600. 874018 87407/087413 
| 874656] .874714 


8 $75813] .875872 
.876391[2.87644s 
8769680 877020 
| | .$775 44] 877602 
| .878004] -378062| 878119878177 


$79::3| $79211] $79268| .$79325 


> $7972: [2.87978 2.8 9841]2.879898] 
. $6029] 880356] .880413] . 880471] 
d8037:] . 85925] .880985} .881042| 


| 88144:] -$51499] 8815560 881613 


885531 
88609 


8785751878637 878694] .878751 


$8204 :| 83 2009 .8821 26} .882183| 
88258 | .$82528 38269. 8827520 
2 8831 8 833207[2.88326g]2 883321} 
883775 883832] .88388c 
.884399] -884455| 
.$84965] 885022 
885587 
886152 


Ah 


* 


— 


—— 


from 1 to 10000. 


yt 2-876564|2. 


.878866 2 57 

II. 39; .87c 57! , 
"758þ-879956|-88001 3]: 8 57 
8805280 880585 (88064 80556 57 
881099 -881156] .881213] -881270] -881328] 57 
.88 1670] -881727] .881784] -881841] .881898] 57 
.882240] 882297] .882354] .882411] 882468} 5 
882866] .88292 3] .882980|_ . 8830360 - 57 


At | 
58 


22 $7430 $7446 725 58 
874887] 874945] ,875003 


$7731 
8778324 .877889 5 
471857 878464] 57 


877141] . 
877717] 87777 
.878292]| .87834 


3845 72 884569 884625] 88468 8847390 
885644] 885 7885757 885813] .885 8500 


83337 2.88 3434 2.883491|2.883 548]2.883605| 5 
8 884059 8841158841720 5 


885135] 885191] .885248] 885 3a5 


886365 2863210 .8863 77.886434 56 


4.886773; . 2.88688 f 88694 f. 18699 50 

887392] .88744*| 88750 ff. 8875610 
-887955| .888011] .888067] 
888516 888573 8886291 
48943 448885 
889638 889694 : 
890197] 890253 


289075) 2.8908 1202. 890 
891370 891426] - 
491947 81983] - 
892425 89248. 152845 
392955] 504689305 
935950 29365 . 
94150. 89 42051 


WS A Table of Logarithms, 
25 1 4 1 8 Dutt. 
{ 7342 594316 2-394371 2.894427 2.894482 2.894538 55 
785} 854570] 894925] - 394980 895036} .d950g1] 55) 
| 786] .89<422] 895478] 895533! 895588] 895643] 55 
7871.895975 $96030] .896085| .89614c] 896195] 55 
788] .8965 266.8965816 896747] 55 
289 8970778921320 8 897297 55 
79% 897627[2-897682/2. : 897847] 55, 
| 791 898176 4. 8983960 55 - 
792] -898725| .8987 898944] 55% 
793] -899273] 899328] - 89949 55 
7944 -Yyoo0z9] 55 
795|_-99031 »531] -900586] 55 
7962-900913 r i . 2.901131] 55 
901676] 54 
902220] 54 
90265 5| .9o0271c| -902764] 54 
903198] .903253| 903307 54 
71_:993 74 1]|_-903795] 9938459 _54 
2 * 9041742 — 2 2 90428 302.9043375 f · 904391 54 
803. 9047199047700. 904824 .904878] 9049320 5 
804; -905256| .905310| -905364] .905418] 905472] 54 
Bos! 905796, 905850] .905gog] .yo5g58 — * > 
806. 906335 906389906443 906497] - . 
3807.906823 _:906927 _:906981| .y07035[|_-90708 907089 
808 2.907477 95746f er e 2.907626 I7 


9 
n * _ 


rr 


co 
O 
— 


— — + 


| 
| 


| 
; 
| 


N 
. * 


8 907948; .yo8002| .908056] .yo8109] . 9081634 54 
$10] .go8485! 908539. 908592. 908646908699 54 
811] 909021 .909074! 909128909181 9092351 53 
81 -Yog95 56, .y09609] 909663 .9c9716} .90977c 5 
813 910090/ 910144 -910197| .91C251] 910304] $3 
187 910624 910678 910731] .910784| 910838 

18152 9111582-911211/2 911264/2.911317[2-911371 53 
816] 911690 .911743; -911797| 9171850 .911903 | 
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418. 765009. 999 9.7653 1[11.92346g110.00003 1[11.923500Þ16 
128.0869659. 99996888. 8699 [f. 91 3003. 0.00003 2]i11.91 3035118 
438.0971839. 999 96608 09721711 90278 300. 00 341 1. 9028177 
8197182 999964]8-107202111-892797|19 0000361Þ1-89283 3006 
45/8 116926]9.999963[8.116963]1 1.883037[10.00003 7[11.883074/15 
408.1264 1 99996118. 11.873490. oog. 57352970 
17 3. 135810 9.99995 11.864 1490 o. 11.864190 13 
4815-14495 319.9999 5818-144996[11.855004/10.000c42}11-8550479Þ7 
. 1921.848048 lo o 1846092] x 


i 1.837273'10.00004 11.837371 ; 10 
11.82867210.000048]11.828726 
17976301. 820237 0oco5o] 1.820287 
18803 1.817950 . g 11812015 


.1961511.80384410.ocoorg]1 1.803898 


——_—_— 


„ - 
OY Sb 4 


1 — " 


* 
n on 


92 


5219-17971 319.999950 
38.187985 99994 
eee. eee 
555. 2040709. 9999448. 20412 11.795874 10. 0 11.795930 
5608.211895 .99994208.211953 (1.788047 15.0c0058] 1.788105 
5788.219585 1.9999 08.219641 11.780359 10.6c006011 780416 
38 22713319.999938[8.227195f11-772505 10.c00062 11.772866 
8.2345 575.9999368. 234621011 765379 10.000064qÞ1 1 7565443 
k .241921 11.758078 1200006 11.7 
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A Table of Artificial 


Sines, 
1 Degree. 
Tang. Secant. 


—— — 


— — — — ww 


1248.321027 999905 8.321122 


— 


999934 8-241921[11. 758078 
.999932 8.2491 0111.7 50898 
.9999298 256165{11.743835 
9999278 263115]11.736885 
999925 8.269956111-730944| 
999922 8.276691|11 723309 
999920 8.283323j11.716677 


1 296207 999915 8. 296292 11,703708 
229912 8.302733 11.527366 
10.108794 9999108. 30888 11 691116 
999907 8.315046|1 1.68495 4 


10.590066 11. 758145, 60 7 
10:000068 11.750967 59 
10.000071 11.743906 58 33 
10.00007311.730958 57. 

0944/10.000075/11.7301195 4 he 
3309|ro. .000098 11.7233865 

10.000080 11.716757 5 

10.000082 11. 71022753 
10. 000085, 11.703793 52 
10. D ee 292447 
I0.000090 LI .691206 206.5 
[0.000093 11. 68846 4 


Pa 


> Ju) WI WH WA wa 


22 


2111.678878 
1 308.32701 999902 8. 327114/11.672886 


19.5900095(I11. 678973; 
19.060098 11.672984 , 
10.000101 11 11.667076 46 


14 $.332924)9-999899 8.3 33 3025,11-666975] 
15 8. 338753] 9998978. 52885677 661144 


178. 3501899. 999891 8.350289 11.649710 

39.999888 3.355895j11-644105 
222885. 8.361430 11.638720 
999882 8. 366394j11t. 633105 
19. 9998798. 372291;11.627708 


Sd 


9598768. 377622011.622378 
9298738. 28288 11.617177 


9 9999948. 3446720 1.655389 10. 000106 LI, 655496; 
'ro. 000109 11.6498194; 


10.000103 I1.661247 , 


10.000112 11.644216 


19.009115/11.638685/4, 
10.000118/11. 23222 
10. 000121011 62782953, 

to. oo 24.1 1. 6225011 
10.000127|11.617238/3 
10.0001 oſt 1 11.6120 $136 


9998708. 8.388091 1.641908 


999864 8. 39837 A 
999858 8 49830 11. 501 


2998 5 3213j14.586787 
8.437913 9.999851 8.418068 11.881932 
3 7 Tang. 


9998678 8 393234/11.6c .606766110.000133[11 11.6068 35 


10.000136{11.6018 2313 
19.000139N1 1-596B801}3 
10. 00014201 1.5918 393 
10. 0014001 1.58869 31131 
[0.000141 1.582081]; 


88 Depreer. 


NI VO 
. oy m 


Tangents and Secants, 


a 


1 Degree. + 


Secant. | [EY F N 


— 
' 


© 


11.581932|/10.00014 ) (1.582081 
518.4227179 9998488. 11.577131 0. 0001511. 87783 
328.4274629 959844842761 11.572382|10.000155]11.572538 
338 43215655 99984.1|8-432315 11.567685/10.00015y]11.567844 
[34]8-4368co[9.999838/8.436962111-503035.10 

358.4413949. 5598 348.44 1560017. 55 8440 0. 001661 1:55 8606 
3668.445941 9.99983 108.4461 101 1. 55 3890.1. 001691 1.554059 
378.4504409. 9998 278.4506130 1.5 4 9387/10. 00017311. 54956. 
3818.4 5489319-999823 
39]8.45930119-99982015-45945 1 
. 3. 463664[9-9998 1608. 46384 

2 


< Sine. 
— 
30 


41791999995 5108. 


LH 
. 
Gol 
5 N 
58 
5 


$6 
5 

59 
53 
62 


3.46798 5% 9998 128.468 172 
3.422639. 99980 047245410 1-52754 10.000191111.527737 
4318.4 76498}9-999805|$.476693 


$15 480693 > 9801 


10.000206111.511037 
$.49 304019 9997 908.4932501 1.506750[20.000210f1 I. o 
3. 4970789. 99978608. 49729301 1-502707]10-000214/11.502922 
. 508.7828 5or298[11.498702[10.000218]11.498920 
8. 505049. 5597 7808.50 5 267011. 49473300 o 494gs; 
58.508974 999774[8-509200[11.490800[10.000226[11.49T026] & 


3 [5218.5 1286719.99976918-513098[11.486902[10.v00230ſ11.487133] $ 
398 [5 318. 5 16726j9-999765 .516961[11.483035g[10,600235 11.483274 
13 14 $.52055119 999761 8.52079c T1-47921c110.0002311.479449h-6 

136 FF 8.524 343'9-99975 8.524586[11.475414/10.000243[11.475657Þ 


5718.5 31828[9. 999748 8.5 32080/11.467920[10,000252111.468 199] of | 
vis.53552319-9997 8.5 357791146422 [0.000256 1. 46447 EY.) 4 

8.5 3944 7[11.46c55 3110.000 * 1.460824] x} -* 

508.1442819 2222 10.000205111.457181Þ o 

| wy | 1 Sine. wif” Y Secant. ; | 


* ? 
FA : 
. 
. 
Aw, ” * " Dl Perc - 4 * * 
N Sr — r 
” 
; * 
FP f 


5618 110: 990 8.528349/11.471651110.000247[1 1.471898] 4 


590 3391869.99974 


r 


3 


oy A Table of Artificial Sines, 


* 


1 2 Degrees. 
5 Sine. Tang. Secant. | 
54281599997 358-5 +3084|11.45691610.000265|1 1.45718 1|6c 


1j8.546422]-999731[8. 546591[11-453 309ſ10.00026gIr 1.45 3578159 
5.54999. 99972008. 55 06e 1.449732/10.000273[11.450005|58 
8.553539Þ-999722Þ3.5 5381711 1446183010. 009278ʃt 1. 44646 1057 
{8.557054Þ:999747]% $573 36} 1:442664[10.000283]1 1.442946]56 
. 5605409 99971 5686. 5608280114391 721 10.000287|1 1.4. 3946015 5 
$8. 563999 9997088. 56429 i|' 1-43570gſ10-000292/1 1.4 3600155 
8.5674 31(9-999704[8-567 725[11-432272[10.000296111.43 256915 
| 8j8.5708349 999699Þ8-571 137]! 1-428363[10-000301[1 1429164152 
| of8.57421 $9-999694 . 87420 11.425480 10.0003006 11.425786 2 
58. 5275609. 99969. 577 87% 1.422 12300. 0003111422434 
3.580892/9-99968 518.581 20+|1i 1.418792[10-000315[t1.419108149 
8.58419 9 999680 3.584514 11.41 5486}110.00032Q[1tT.41 5807 
8.5 874699-999675Þ-587794[11.412206110.000325|11.41253 1147 
14j3-59272119-999670Þ8-59105 111 1.408949110.0003 ji 1. 409229 
1518. 5939489-999665]8.594283|11.405717110.000335þ1 1.40605 2[45 
168.5971525 8.597492] 14025080. 000340 11.402848 
8.600332 99965 5 (8-60067 711 1.399323[10,000345þ1 1.399668], 
18.6034 8919-99965 0j8.603839{1 1. 396610. oo 51.3965 11 
19.882. 99964518 6069781 1.393022[10-0c0355þ11.393 37 7] 
of8-6097 3 499:99964c(8.610094[1 1.389906[10.00c36r|t 1.390266 
8.61232319-99963<[8.613189]11,386811[10.000365|11.387 176136 
8.615891 9996298 6 1626201. 383730 to. 00037101. 384109538 
$.618935Þ9-999624j8.6193 130˖1. 3806870. 000 37601 1.38 106303) 
eg 96.341728 
8.624969. 9996 148.6253521 1.374648. 0038611 1.375035135 
$8.62 794815.999608R. 6283 50 1. 37166010. 0003921 1.37205 213 
8.63091 319-999993P.631 308/11. 368692. e. 36908953 
18.6333 5413-999597Þ8-634256|11.365744110,00040 3þ 1. 366146132 
208.6367700-999592]8.63 7184{1 1.36281 5|10.000408] 1:363224131 
g£-0396309-99955013.640093]11-359906110.00041 Y11.360320/30 


. Sine. Tang. Secant. - 
E =t 87 Deren. ” = 


NE TEE Cee IT ISR — IB 


Tangenrs and Secants, 


2 Degrees. 


Tang. 


— 


3108.642563 9.99958 8.642982 1.357017 
3268.645428 9.99957 568.6458531 1.354147 


65153711. 3 49462 


10.00041 3111. 


10,.00042F5[11.354572P 
3 318.6482 74j9-999570]8 64870451 T. 35 1296[10.000430[(1.35 1726] 
10.00043E 11.3484 9802 


654352 
| 5.65714 
3768.659475 9.999547 f 6 
6622309.999541 3.66268 I. 


10.000442111. 3460895} 
10.000447111-34 329824] 
10,000453]11.349525Þ3] 
10.0004591I 1.337770] 2] 


10.000465|11.335032R1] 


4019-66768919.9995 2918.668160[11.331840 
478.6703939 9995 248.6708) 11.329130 
429.6730809. 9995 1808.673563. 1.326437 
4366.675751 .9995 1288.676239 1.323761 


5.67840 5. No. 67 So 1. 321 100 
681042. 999 5008.68 154 318456 
4 4319-9995 1544131845 
8 6836659.999493 168772115026 
4718-68627 219.999487 $.685784]1 1.31 3216 
493.688863[9.99948 1]8.689381[11,310615 
4915-69143819-999475[8.691693]1 1.30! 


10.000470111.332311 


0.00047 
10.000482 
10.000488 
10.000494] 
I0.000F00 
10.0005 o6 
10.0005 13 
10.000519 
5 


11-329607 
11. 326920 
11.324245 
11.321595 
11.31895 
11.316335 


11.341135 


11.3888 
11.308002 2 
7111.303457 


11. 3009271 « 


11.298411 


2 
2 
— 


» with hen 


A Table of Arrificial Sines, 
; 3 Degrees. 


IE 


: 


$.72359519-999391{38.724203[11. 275796 10.000609]1 1.27640 0/58 
38.725972 9.999384 8726588011. 273412010. 00061601 1. 27402805 


. 730688 999937 110-7313 11.268683 10. 00062 11. 11.2693 1275 


8.735353 999357 735996011. 264004 fo 64311. 2646465 


239969 99934 


3.73302 98893605 7 33663]1 1.2663 37]10.00c636]1 1.26697 3 54 


8.2283325 2.9993788.72 728959[11.271041[10.00062211 1. 11.27 1663156] 


| 


Ba » 73766755 999350 739317 11.261683|10.000650Þ11.262332152] 
8 74962611. 11-259374[10.000657]1 1.260035 1] 


9993 2918.745207|11.254793[10.0c0671111.25 546. 


7 18.7445 * 


* 1[13]8.74905519 9993 158.7497401. 2502601 o. 0068 511. 250945 1 
| 11418-75129719-999308 8. 75198911 1.248071 10.000692/11.248703j}46 


$.75574719-999294($-756453j11.243547[10.000706[11.24425 3|« 
I $6:757955 99928688 75866811. 2413 3a. o. 242045 


2919-7623 3719-9992 721$.763065/1 1.236935]10 000728j11.237663þ 
2cj8.7645 1 119-99926518.765246111.234753[10.00073 5/1 1.235485 

2118.76667 519 99925718.767417/11.232582[10.000743[11.233325[36 
2 .7E882719-9992 508.7695781. 230422010. 00075011. 231172038 
2353.770970 9.999242 

24 8.773101 9-999235 7738 11.226133ʃ10 Soo gg. 22689 530 
2518-775223[9-999227|8.775994[11-224005[10.000773/11-2247 7765 
2618-7773 3319-9992201(8.778114/171. 19776007 11.22266734 

8 


2 172272 «<6 780222/11.219778[10.c00788|11.22056C}3 3 
1. 2 1768010. 0007951 1. 218476032 

11. eee .coo803/11.216395131 
I1-213514110.000811f11.214325j3c 


Tang, | 1— 


= 
— 


+ $ 75352815 9993018.754227[11.24577; 10.000699!1 1. 24647 45 


$.74225919.9993 3618-74292211.257078[10.000664[11+25774i[5c| 
128 74680119.9993 2286. 747479/ 1. 2525210. 06781 1. 253198480 


3 
1848 760151 9.999279 8.760872 11.239128. C0072 1011.239844: 
J 


77172711.22$273[20.000758[11.229930[37]' 


—— 


44/8 81 3667 9.999077j8-5314589\11.18541 


Tangents' and Secants. 


„ 
ä * Db, — # 


—— 


3 Degrees. 


Tang. 


| Secant. 12 
3 — 


7864860112735 74 TC. 77.274125 30 
8.787736 9.999181 .7885 541 . 11212264285 


3208.789787 9.999748. 790613 1. 20938 70.082601 1. 21021 328 
3358.791828 9.999 1668.792662 11.207338. 03401 1. 20817227 
8.2938 599-999158 794701 11.295299 10. 000842 11.206141 20 
3518.795881 9.999150 8.796732 1.203269/10.00085 11. 204119251 
3608.797894 9.99914 215 798752 t-20124810.000858 11.202106 29] 
37;8.799897 9.999 1348.800763 1.199237/10.000866 11. 20010323 
3888.80 18919 999 12606 802765 1.197235/10.000874[t1.198108 22 
28.803876 9.999118 8.894758 I1.195242/10.000882|11.1961 2421 
8.805852 9.9991 1066.806742. 1.193258{10.00089g0ſl 1.194148 2c 
$.8078199 99910219-5808717|r1.191 283/10.000898[r1.192181 19 
8.809777 9.999094f8-31068 31; 1.1893 17j10.000906[l1.190223 18 


1110.000923[t1.186333'16 


8 815598 9 999009 8.816529 71.1 8347 o. oo 11.184401 15 
8 ; 8.818 G1 . 
17522 9.999061 4 es 11.182478 1. 


+718.819436 9.999052 .820384'r 1.179616|19.00c947|ti.18056413 
488.8213429. 999044 8.8 2229811. 1777 ooogs [1.178657 

+ 88232409-9990365-824205 T11-17<795[10.000964[11.176760 11 
0 8.825130 9. 9990276 826103 11.173895/0 00097 3t˖ 1. 17487010 
588.8270119 999019 8 827992j1 1. 1720080. o. ooogS 1ſt 1. 172989 9 


1425589 019.857 11. 170 12610. ooo gg [1.171116] 8 
8.831748 11. 1682520. 00998 ee 4 
122 


: 3.832607 9.998993 833613 11.188387 o. ooloo/ 11.167393! 6 | 
i518. 834456 9.998984 8 83 $4717 1.164529] 0.001015 11.265545 . ; 


5 13.838130'9.998957 8 $39163/11.160837 10.0010; 3011.161870 


257 90958 8373211162679. 0.001024 11.163 703 4 5 


78 $.83995619.998958 8.840998 .11.1590e2[10.001042/1 1.160044 | 
9.8.84 17 74.9-998950 8.842824. 157175. 00105011. 58226 10 
27 43584 9-998941 8 844644188486 


— — 


3 [ | Tang. 5 


* 


5 — 5 * PRE 


2 ** oe 


2 2 x | 
5 x - 86 Degrees, 
| 1 2 


— 


A Table of Artificial Sines, SR 2 3 


Fe LE. © ea »„— 


4 Degrees, 


1 


— 


* tn 998896 8. 8.853621 1.14637 21 0.001 1041 1. 14747555 
42909. 998887 8.855403 1. 1445970. e 
786. * 99887808 852171 ene | 
.$57801 99886 
$5994 3608 860086/11 11-139314 


—— — — 


9.561839 9885.653301. 1 zee 
1118-863014'9.998841j8.864172j11.135827 
|; 218-$647 38'9.9988 32088. 86590 5 1.134094 


1403.863165 9.998813 869351 11.1 0645 r0.00118 1 
jr 5/8.869868'9.9988 871064|11.128936110.001196|11, 1301325 


168.8715665 9-998795Þ5-872770[11.12723 11.128435 
1788732559 9907106 874469j11-125531[10.001215\11.126745(43 


18.8.8749389.998 77608 876162 l. 12383800. 0012241 1. 1250622 
198.8661 5'9.99876615.877849|11-122151110.001234 141.1233851 
0 878285 4 dhe 8795291. 124710. 00124300 .121715 
us. 8799499.998 8812020 1.118798. 0.00125 301 1.12005 10 
2295 8816079 n 8828690 1.117131. 0012621 1.1 1839338 
238 88 32539. 99872808 884530011. 115470ʃ10. 00127271. 116742137 
45 849539998740 8.88618 5J11.11381 5/10. 00128211 t. 11097 


5 886 542.9.998708|8.88 $887833j11-112167 10.001 2211 T. 113458535 
5 5.46817 95865 8894701. 1105240. 001301011.11182834 
2758 589801. p44 YH 8.891112]11-108888110.001311[11.110199133 
28 8914219998 6798.892742 1. 107258 ö. 001321011. 108 57432 
1 8.893035 9.99866 8.894366] 1-105634[10.001331]11.106965|31 
7 $9598 11-104016110-001 34 111.105 357130 
1 Sine. ©: 4 | Tang. Secant. a 


R bes 85 Degree. BY 2 


— — 
— 1 


4 3 * oy by 3 82825 a > 5 r — 4 g * 


3 e Fares n 
Ne N 


r 


. 


ö 
: 
N 
f 
b 
F 
£ 
f 

FI! 
þ 1 
| 


— 5 


1 


© | 


— Tangents 8 and Secantz. 
0 Degrees. 


— Ting. 


.894643 9-998659 8.895984 11. ro 001341 11-19535713 
31\8.896245 9. -998649 8. 897596 11. 102404 10. oo 3511 1. 103754 
3208.897842 9.998639 8.899203, 1 1.100797, 10.c0136111.102158h8 
3313-8994 32'9-998629j8 900803 11 099197 10. 001371 11.100568 27 
348.901 5.901017 9-99 -998619;8.902398 11.097602/10. 9138711 11.098983 
35 8.902595 902595 9-99860g 8.90 903987 11.0 I 1.09601 6013/10. 001391 11. 097404 2 5 
3608 904168 9.998599 90557011 .094430 10. 001401 11.09583 al 
378 9057369. 996 589'8 907147 11.092853 10.001411 11.942643 
388. 9072979.998 578 8.90871911.097 281 10.001422/11.092702h2] 
3 bee 9985688.9 910285; 11 1.039715 10.001432,11-09I 146/27 
40j8.910404'9.9985 5808.91 184617. o881 7410.00 001442011. o 8959620 
418.9119499. 998 5478.913401 11.086599 10. 00145211. 0880 fig 
4208.913488 9.998 5378.914951 99049 10. 00146311 0865 12 
4368.91 50229.998 5278.916495 1.083 505/10. 001472 II. 084976 
8.9165 50[9-9985 1618 918034 11.081966 10.00148, 
8.919567[11 804321 19.00 149401 J. 1 
8.919591. 9984958. 921096011. 0894 10.001505|11.080400 
4758. 92110309. 2 l e. -077381'10.601515j11.Q7 $897] 
92413 11. Ange 5261 1.077389 lf. 


— 


| Secant. * 


Sine. 


| 


43;8.92261 9954740 
2241129. 9984764 10.0013 11.075888j11] 4 
92560909. — 10.00 1547/1 1.074390 .. 

518.92710 10.0015 5801 1. o ½ 

528.9285879. — s 9301551. 0698450 00156811.071413] £ 

5319-93 0068'9 998421 $.931647/11. .068353110.0015 79/1 1.069932 

5418 93154 49-9984 1918 933134'11.066866|10.001590j!1 1.068456 


55 555 99839 8. 93461091, 2250 dee 
9 


93448 19.998388ʃ8 926082 11.063907[10.001E12 
5718-93 5942 


« 
8 998 3448.941235 11.05 8048;10.00165 11.089704 © 
ay | Sine. 1 & 


ER 


| A Table of Artificial Sines, 
2 Degrees. oe 
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3888.991943 9.997897 9940451. 00595 510.602 102]11.0080579], 
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9536710. 90463 300. 00334310. 9975 
96396. 903604. 033590. 906963053 
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F U. eos 213-9965 3019 103532110.89646510.003470[10.8999 3+ 
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.127993[9-99604 919-1 3 1944110.86805c[10.00395 1119.87 2007117 
12892 519-9960 329-1 32893}80-867105[10 003968 10.8710 51.4 16 
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-25098: i 99299019-25799< 10.74201C[10.007010 
2516779 992967;9.25871c|10.74129c}10.007033 


10.7603 300 
10.7 9614589 
10.7 58899158 
10. 75818657 
19 27 
10.756763 05; 
10. 75605354 
10.755344153 
10.7 5463752 
10-753930|51 
I10.753225150 
10.7 S 25 22a 
107518198 
10.751177 
10.750417]46 
10.749718|,5 
10.749020],. 


-252373Þ-992944!9.259428[10.7405 7 1]10.00705 

3.25 306719 99292 179. 260146 10.739854 2 87555 
25376, 59928989 260862110.739137 10.007102 
25447 992875¹9 261578010. 38322 10.007125 
.255 14419-99285 29 26229200. 73770810. 007 148 
255334.992829 9. 26300510 73699 0.007171 


25 2772118 992783 9.264342 
57975 99927599.265138 


10.737572 10.007217 


10.748323 43 
10. 7476272 
10.246932 41 
12.746239].0 
10.745547 39 
10.744856 38 
10.744166 

19-743477}zc 


E 7348620724 
25858 5 9927369.2658470.734153 
2592699273 9.266580. 733440 
2599599926899 26726 1 


Sine. 1 Tang 


10.007 26 10.741417}, 
10 £07287110.740732 12 
10.732739 10.0073 100.7 40045 3 
ee, 


10.742789 70 1 


10.742102 


Secant. 


S 
2 


— 


=D 3 Sv [aS»% 


ws Wd Wd WH + 
Q a con © 


neee Ui Yo dQ ou uy ryuwuuwDOD HW WwWOo ww 
we WW wo 
MM vw Þ 


Wd ** 


Vin. 


— 
* 


— 


* 


— 


Tangents and Secants. 
| 10 Degrees. . 5 
| 


— 


— 


= Sine. Tang. | Secant. 
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— 


— = 


F Sine. | Tang. | | Secant. | 


.$73575'9-967166[9.606410[10.393590 10.032834110.4264251|6c 
1 119-57388819.9671151[9.606773[10.393227[10.032885[10.42611 2|5c 
9.740. 92062 60713 7/10. 39286310. 03293610. 425800ʃ05l 
| 319-57451 29.956701 29. 60% oo. 3925. o3 298 710.4254885 
2824.888901 9.607863 10-3921371/10-033039110-4251 70{56 

519-5 75136 9.96591 919.608225|10-391775|10.03 3ogo[10.424864)5 
575447 9-96685919.608588[10.391412[10.033141/10.424553 53 
5757589966807 9.608950 O. 391050 10.033192[10.424242|5 3 
8/9.5 76068 9:96075619.609312|19-390688|19.03 3244119.423931]52| 
2 29 2888285 9.609674/12:399326110.03 3295/19-423621|51| 
576689 996665 3]9.610036|10.389964[10.033347/19-423311|50, 
576999 9-9666021[9.610397|10.389602[10.033398[19.423001l4c 
-577309;9-9665 5 os 6107510.389241110.033450110.422691148 
11 319-5 77618'9-966499]9-6i1120j10.388880|t0.033501 10.422382/47 
: 10.3885 20]10.033553/19-422072'46 


9.579162,9-96624019.612921 
.$79469j9-96618819.613281 
9.9661 3619.61 3641 
.96608519.614000 
96603319.614359 
.96598119.614718 | 
.96592819.615077 4071119-418995136 
9.96587619.615435 10.384565110.03412 10.418688 
-96582419.615793[10-384207110.03417610,41838a;3, 
9657729 616150. 383849 f. 034228010, 4180953 
9657 209.66 50910. 3834910. 0342800. 477710 
9656689.6 1686710. 383 133010,0343 3210.404655 
96561 519.617224110-382776110-03438510.417160'36 
Sine. . ! Secant.; [1 
— —— — — 


* * 5 = ” — * „„ "thin 
. 
. es, , 
2 * 
4 ** I 
„ * _ 
Þ # we 
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5K 


»„— 


— CT IRC LS 


Tangente and — l 5 


11 


4 ö "| 
617224 10.382576 10. 034387 gn | 
.617581110.38241810.034437 109.41685 52; 
.617938[10.382061[10.034439 10.4465 5 128} 
3319-58375 3}9.965458[9.618295[10. 3277 lle 034542 £9:41624627], 
[34'9-584058ſ9,9654069.61865 210.381 34810.034594 10.41 594226] 7 
35 2284 96535 319.619008{10.3380992j10,034647-10. 10.475638 25 F 
| 1 0.38063 5[10,034699 1 10.415339 14 
0.034752 10.41 553233 
389.5852729. 965 195[9.620076|1 0.37992qſ10:034805't0.414728/38 [| | 
3999-585 574194965 143| 02049 10.3795 6810. 0.034857 19.4144 


30 5828400 5.965655 
3119.58 3144 5.965563 
3219-58 344919-965511 


0.37921 0,034970 Io. 414123 ; 
6217142[10.378858P10034963 10.41 :s 
6214970. 378 50360. 8 413518 1 3 


621852[10.378148[10:035 3216 
10.377793 10. e 204 12915/16 


62256) 10-377439]19-035174 To. 10 1 
10. 3770850035227 10.4121 144 
62326 10. 37673 1 0. 035280 10l 41 20⁰Ur ZI 
189.5882899 9646669. 623623 10.7657 10. 03533300. 4117 al 
49. 2 264613 6239 1. 


ho. 37425 10. 035650 19-409912| 
9:626093/10.373907[10.035706,19.409613 


p +4 
; 4 
* 


[> 


_— * . 1 
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A Table of Arrificial Sines, 


EF, uh a 


23 Degrees. 


9.592709 


59.591363 
E. 59365 
f 9.593955 
' of 5942518 


2.594747 2835 


9 595137 9 
87554325 
3959572 7,9-96 


| [[ol9-591878.9 964020 


963865 
99 5$9306719-963811 
96375 
96370 
963650 9.6303 

9635969. 63065 
963542 
os 2-59484219-963488(9.631354 


96343 


9699790032053 
8287 
«59602119 96 22 2.63 2780 


e 


9.627852 eee 
19 5921759 9639729.628203010. 371797 
29.592473 9 963919 9.628 55410. 371448 
628905/fo. 371095 
. 629275[to. 3774 


10 370394 
62995610. 320044 
ro. 36969. 
10.369344 
1.35899. 


10. 368647 
10. 368296 


9.6 296: 


631005 


__—_— — — 


631704 


632401| 


; 
189-5971969-963054 9.634143 


5969039 


99.974925 
. 3977839. 


59895 2 
25þ9.599244 
28 22 18 


— 19-.600700 
7 


5! 596315 9:963217 9.6; 3098 
5966099. 9631629.63 3447 
963108 9. 63795 


5946609. 942787.655870 
7279: 636226 
10.36342 10.037328110- 
10. 36308 0.037383 
10. 3627350037438 
10. 3623891 0.037 49210. 40988 
10. 037 547fto. 40959 
10. 0.361698 10.037602110. 10.40930 


9.962727 


962672 

269.5995369 962617 

7 7998 27.962 562 
962508 9 


29 9. 00409 9624579 '9. 63 7956 


— 


636572 
636918 
637265 
637611 


99 N 


* 


| Secant. 


10. e IR 10. N 
10.366553 10.03683701 0.403391 
19.366205[10.036892j10.403097 $3] 
10.365857110.036946110.492803 42 
9629999 634490 10.3655100.037001[10.402510 


10.035974 
10 036028 


19.036081 
100367135 
19 036189 


10.036243 
10.036296 
10,036350 
10. 036404 
0.03645 810. 
10.036512 
10.036566 
to. 367947 i @, . 4945604 s 


5 


10. 4078240 


10 42723957 
1855 


;+4 


10.3620 


Tang. | 


32|10.364468 10.037164 
10.364 120.0372 1901 


* eee 


545848365 a 


of b 


2132 


" Secant. 


66 Degrees, 


1311 


— 


| +. . 4 5 ; WY : » * ts _ 4 e. . . 


* —— 


1 Tangents and Secants./ _ 

| . 23 Degrees. e z. 
| a N 7 8 1 
| 5 Sine. Tag.. Secant. 17 


——— õ— 1 — —u — 


60070009. 9623980 9.638 30210. 361698f10.037602 
.600990!9.962343 .638647110.361353 10037657 
601280. 9622889. 63899210. 36100hf 03777 
.60157919-96223 319-6393 37/10. 3606621 0.03770 
6018609. 9621789 639682 10.350318 — 
602 1499. 9621239 6400270. 359973010. 03787 ro. 39780. 
6024399 962067 9.640371 10. 3596291003793) 10.397561 
602728 962012 640716610. 3592840 037988 10. 3972723 
60 3079.961957 641050!19-358940!10.038043[ro. 396i 
603305 9.961992/9.641404 10-358596 10.0 ;8598]r0.39569588 s 
499-603594/9-96184 64174719 358253,10.0381544"0.396q 1 
4119.603882 9.96179119.642091119-357909110.038 109010. 396118 
42 .604170'9.961735; 642434103575 10.038264 10. 395830 
43.644579 95768 .54 777(19-357223110.038320,10-395 543,26 
604745 9.961624'9.643129 12.355880710,038375,10 39525 5/198 


— — — 


459-6503 2/9-9615699.643463 19:356537[10.038431 10. 394968 15 
469655319 9.9615 (3]9-643806 19.356194 10.384870. 39468 14] 
479.6056059. 961458964148 10.355852 enn 10. 39439413] 
48 405892 9.56140 29.644490 10.385510 10 038 eee 1245 
499.606 179 9.981 39.6441 fee eee 
9.606465 9 96190 6487710 3548 1601.387701. 393875 9 | 
I 5067 51/9.961235]9-645516,19-3 54484, 10 38385/393275 q 
| 10 033821 10.392963 8 
10.038877 io 392678 7 
10 382230. 
10.392760 7 


5 
5 
529.6050369 961179;9-645857,10 35414? 
53 6575248096152 646199 10.353801 
F 9.55760 719.951067 9 6465492 19-353450 


— 


55.600920. 96101 19.6468 8110.353119. 038989 


2 Þ 


4 

5619-6081 76] )-y9><955 9 647222 1©-352778 10.039045110.391823 4; 

Fe | 57/9.608 45119 9608999 647562 19.352438110.039101110.391 531] 39 

6 | 789.506 74519950843 9.647903 19-352097]10.0391 5710 3912550 2 

© 59 6090299 950786 9.643243 10.3517571j10.039214 10.390971 1 | 

. 609.609 313 9.960730 9.648533 12.3142 039279110.39068 71 088 

p | Sine. Tang. I Secant. £Þ 
* „% n 8 


— 


— 
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| Secant. 


| Tang. 
ol9.60931 319.9607 30.9-648583 
.960674'\9.64892 3 
96061 819.649263 
.649602 
649942 
6502851 
65062 


10.351417 
10.351077 
10.350737 
10. 3503981003943 

10 35995810.039495 


10.3497 19] !0.939552 


1 


10.03927 


10.939JA 
[0.039382 


_ b — 
E 1 


eee 
10.348026[190.0398 34 
10 347688f0.03989 
10. 3473500 0.039948 
+959995/9-65298 10.347012[10.04000 3 
959938 9.653 32210. 3466 74110-90002 
959881 9.65 3653 10 3463 37110-040118 
9598259 654909) 0.346000/10.04017 5 
$59764/9-65433710-345662 10 40232 
959741;9-654674/10- 345 326/10.04028 
65]p-959653]9 65501110 344989[10-04034* 
| 99595969655 348|10.34465 2119-040404 
Wh :19-61 522 319-9595 39 9-65 5684 10.3443 16j19-040461 
W [2219-615 522{9-959482'9-656020|10.34 3980/10 040518 
| 239.5615731 959425/9-656356/10.343644/10-040575 


Wc 9 612140 ; 
1114.612421 960 09965231 
| 9600529 6526 


| 


o!10.39 


* 


6687 504 
10.390403 599 
10. 3901 20058 
10.389836 
19.3895 5 

10.389271 


4 
«0 
= 


55 
54 


10.388988 

10. 388706056 3 
10.387890 2 
10.3875 7947 

io 12375 
10.386455 
10. 3856152 
Io 385335141 
10 184498138 
10 384219137 


10.3884 24/5 

10 38 296 

10. 3861754 
10. 38505 GA 
1938394916} 


4 241961606: 959367 9656692/10.34330819.040632 
12519-6163 3819 959310{9.657028|10.342972 10.040690 


.658369110.344631 10.0491 


65 7364 10.34263610.040747|10-38 3384134 
657699 10.342301 0. 408g. 383106533 
.658034'1 0.341966 10.040862 10.382828}32| 
9110.382550 


10.388 i 42j5# 
10.387017 

10.385895[43 
10. 36477755 
10.38 3662]; 5 


Þ 


« # * 


> 658 704110.34129610-040977110-382273130 
| Tang. 1 Secanr. — 
65 Degrees. 2 eee 


Tangents and Secancs. 
24 Degrees. 


2 ] 
I 


| 


Sine, Tang. 


309.6177279 959023 9.658704 
119.6180049. 958965 9.65903 
329.6182819.958908 9. 
z3]9-6185 ; 89-95 88509. 
3449-61883 419-95879219.660042 
3519-6191 10]9-95 873419. 
369. 6193869.9586779. 
96196629.9586199.66 
389.6199389. 958 56709. 
3919-62021 319-95 850319. 
. 9.62048819.958445 : 
119.62076319.9583871g9. 
(219-62103819-958 32919. 
39 6213139 95827119. 


46070. 378139 
110.3778656 | 
10-37759 
10.377311 
dt 10. 0.2704. 7 


by 4 
199.622 
5119.623502]9-95 780 


$2 9.62 377419 9577469. 
R ; 


10.331987 10. :04260 ©. 37459 


1 


2 A Table of Artificial Sines, 
25 Degrees. 


| Tang. F Secant. 


Sine. 
— ſe 


0 1 . 31 
9.62594 819-95 72769.6686721j10.331327[t0.0427 24/10. 37405 2300 '| 
319-6262 1 9 9-957217 9.659002 10.330995[10.042783 10:37378415 
19.6264yols 9571589. 6693 32{10.330668]10 04264210. 37351 15 
96267609 9570999. 66966110. 3303390 04290100. 37324055 
9991. 8908.842289. 322929. 
59.627300 9569810 679320 10. 32968010. 043019 10.372700 372700 If | 
99-627 5 70s 2956862, .670649}10.3293511[10.043078[10.37 2430154] 


9.62784019.956862!9.67097 7/10.329023[10.043138{10.372160 30 
9 628 loge 9.956803 9 6713060. 3285940. 04319 7/10. 37189165 


9. 2832805 956744 9:671634110-328365[10.043256/to. 10.3 
9.62864 715 9566849 671963 10. 328037 [0.043316110.371353 
= 2 628916]Þ9-9 56625 9.672291]10.327709{10.943375[10.37 1984/45 
125.6291849 9565669.672619110.327381119-0434 34/10. 370815 
13% 62945 3Þ9-9565069.672947j10-32705 3f19-043494{10.370547j+/ 

1490.629721 9.986447 9-673274|! 0326725 10.0435 53]10.379279/46 | 
15] 62998 2.956387 9. 673602[10.326398[10.043613{10.370011 
149 630251 9 9563279.67392 10.326071110,043673|10.369743i* 
179 6395 249-95 62689. 674257119-325743110-043732[10.369476 
i $9 63079219-956208'9.674584{10-325416|10-043792/10.369258 
17.6310 92 956148;9.574910Þ10.325c89110.043852)10. 368941 
209 6313249956089 99. 67523710. 32376 310.0439110. 368673 
219.6319 9 956029 9.675564 324436110 043971010. 368407 
5 6318599955969 9. ele .324110110 04403 1110.368141 


a... 


2 54 


- * 


-— 
— 


th. 


23[9.632125| 29559099. 676216,10.323783Þ 0 044091[10.367874 
632392]9-95 5849:9.675<43!10.32345"[10.044151 10.367608 
5 .63265 8js ; 955189 £76859 10. 10.32313 2313 [10.04 044211119.367 342 


— 
-. — 


— 


2 G3 SHEDS 


96329239 9757299 677193410 322806110.044271110.367077 
719 633189 2 955669. 677520 10.322460110.044331'10.366811 33 
26.63345449:-955609.9-67 7846 10. 3221640 034391010 266546 I 
299.6337194 9555489. 67817110 3218291044451 10 36628165 
1896339845 .95 £48 89 678496 10.32 321504{10.04451210 36601655 
2 grow. 1 Sine. 2 Ter Tang. _ Secanr. | 

| | 1 64 Degrees. 5 5 9 


* 


— — 2 - * 


 Tangents and Secants. 
15 2 


219-63 3984j9.95 548819.678496 10. 727564 18.545738 76857 10 
3 634249995 5428'9.678821 10.321179 10.044572. 369% flag 
35.634514 955368 9.679146 10-320854/10.04463 2110.365486128 
. 634770 975% 679471 10. 3205290. 04469 30.365835 
bt 34]9-63 504 219.95 524; 9-679795/! 9:320205110.044753 10.36495 $2 
2 45 35 63530008 95518605 680120010. 31988 10.044581 10.364069. 25 
be. 6804440. 319565610. 0446 740.3644354 
7 6358335555085 680768 10. 31923201 0.044935 10.364160 

38 636097 955005} * 19.31890! 


| 636886 9 99 82 9.682063 10.31793 10. 045177 . 
9.63 7148.954762. 682386010. 317613 3818.362852 
5.63741 10.954701. 68271010. 31729010, 045299 10.362569 
6375739:954649]9-583033/19-316967110-045359Þ6 
+519.637935[9.9545 7919-6833 56[10-316644 
6381979 9545189.68 3678 10.3163 a10to. 045482 


AN 954457 s 2 10. 315999110 045543 10.361541 13] 
| 10.045604110.361280[1: 


— 59142740 PEE to. 10.315032/10 045; 26110.360758|10! 
639503[9-95421319.685290[10.314710/10-045789[16.360497] 9}. 
9.95415219.685612[10.34438$/19.045848Þ10.36023 
9 95409919-685934j10. 225875 04591000. 3 59970 
4ſ9 95492919-68625 510.31 3745/10 045974]10-35971 
10.313423}19-046032]10-35945 5 
19.313102,10. 046094110.35919 
10, 312781 10.046155110.358936 
10.312460/10.046217]10.35867 
. 10. 3121391. 04627810. 358417 
— ISO? 22G 0.35858] 
| 2 {OS Fecant. 


1 


64 Degrees. 


—— — 
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A Table of Artificial 'Sines, | 
ot AFTINCIAL 'S __ 
26 Degrees. 
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c 77185 5575660 9 68818210. 3118181 0.46340 to. 358 58060 


10. 35765 
10. 35738 


4123 


10.310217. 0466.3 7686555 
3110. 30989710. 0467 10010. 3566076 
10.0467 7a. 3563500563 

10.0468 340.3 5609252 
19,046896119-3558351|51 
10. 04695810. 35557750 
10.047020110.355 320 
10. oꝗ4 78A o. 355063“ 
10.047 1450.354807 
. SZ. 
10.047269jr0. 35429 
10.047331[10.3540334,t 
10.0473941t0.353782],1| 


10.305434. 0475810. 353016. 0 
10.352760] 39 


219.6472399 952356 
229.647494˙%952294 
39.647719 9952231 


IT 


10.304482 10.0477 ©.352251 
10.047832 O. 19900 


219-64851 19-95 204 313-09- 
2765 64870 995 1980 9.69678 
289.6490 0.95 191 7ig.697103 
2919.64927419.95 185 4/9.597429}10 30258 


439p-049527Þ 


Secant. 


$209119-359473[39 | 
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—_ a. = 


PWTmH— T_T 


Soly.6 543.995 


15 701837 


36]10.30226 10.04.8265 10.35047 45 


Kip. 55 2309S. 7o 208[10.298792]t0:048904]t0.34769417% 
£219.6525559-95193219.701523 
4319.65 28069-95096 
9:65 30499-95090 9-702 1521t0.29784$110.049099110-34604208 
7:65 330719-95084.119.702466 175 
765355 819-95077719-70278c 
p 65 386819:95071419.703098 
19 654559]9-95065 0f9.70 3409] 0.296591[10:049 3510: 3459411] 
4919-6 -30919:950+86(9. 703722 
19-65 4558995052219 104036[0.295964[10:6494 78[10.345442]56 
-654868/9-9504589-70435<| | 
5219-65 505719-95039419-704663 
5319-65 530716 950309. 704976 
5419-655 5 $69-950260h9. 705 290 
5519-65 580519 950202Þ9.705603 
619-6560549-95013819.705916 
5749-636302/9-95007 419.7062 28 
15 9.656550, :95 00009. 70654 1 
1599-55 67999-95994 519-706853 
988119.705 166 


10.2934 59þ10:049990010-343 
10.293 146[10.6500: 


T0.2928 IO. og 


122951 10:0496010. 344942 


, * + Is 
| Secant. g 
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10.2997 37110-0487 14110-748451 
19.299422110:048778 
10,299107110.048 


14747175 


1929847711 0.04 8968110. 34 7445}r8} 
10.298163[10:049031$10-347194 


"9.3975 34Þ 00491 $5110: ce 
10,2992 ic[10:04922 2110346442120 2 
10.296905110:04928410.346192 | 


10-2962 77110:0494 14]/0:34569T 


40. 29565c110.04954. 2110. 345192} of: 


10.295023[10.049670jre- 344693} 11 
10.2947 10 44.4 co 

10.2943$ 10:04979Ft0: 34419 
10.294084{10:049 8670: 343946 


10.293772110 049g26|to. 34369 


5005 5110: 3420 
"10 F 


| 
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A Table of Artihcial” Si R 
— SEL | 
| Tang. | 
| 0 65704 9 .94988 rc a 


1[0.0F01 I199I0.34295 ZJOC 
10.050183|10.342705I5S 
0.050248110.34245 0156 
10.050 3120.342210 


| xj9-657295[9-94981 61g. 
29-657 5429-94975 29- 
35.657799 9498889. 


| 4/9-658037Þ-949623P. 10.050377|19-341963 
| 5 % .6582 34% 94955 30 10.050441 10.3471 0 
| &9-65853119-949494'9- 


65877819.94942919. 
9.65902 519-949 36419. 
9. 92122009. 
9-949235P. 


* 99917 HY » 
195] 


7 5600099949 GJ, 
8 >09-94997 59 
94 


. 
, 


0 
10.051155|10.3390c 1 
10.05 122c[1043 38764 
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780300 9.9018 7209.678428 


7806349.90168 19.8789 
9015859.87921 


-901394'9.879741 
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884457 10.115543 10. 100340010. 21386 
$3471916-11 7287 10. 10043 10.215718; 


10. 21621234 
33 


— 


2829457 9.88498 19.1129 101030110 
#51 * Sine. 3 Tang. | Secant. | 
52 Degrees. | [= 


1 1 
— 


Tangents and Secants. 


31]9.78461 219.8993 7019-885 2420.114758 
3219.784776.9.89927z19-885 503[10.1.14496 
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5249.788045 9.897 32219 8907 25/0. 10927510. 10268010. 211955 
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5716 7888 565 89682 892028 10.107971 10.103172 10.21 1143 
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15.789504. 896433 9-8$9307010.106930 10.1035FC 
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(0:1982:7441 0-203007|7 .4 | 


[909447 474119193376 0.202850lr i * 


919.2025 36} 
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18 801819 2884.25 21327210 e 10. 19818141 
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176 81563 i 8787669. 936866010. 063134 0212340184368 5 
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\ The he Le hand n of * following Page contains Num- 
in their Natural Order from 100 to 999, and in 
| 5 nexr Wet Cel umn to it, having d on the Head, and any 
Num. between thoſe limits is the Decimal Part of pa 1 
3 . d, to wr vou muſt annex its proper 
23 ſuppoſe I would find t el of 765. 
EF dilook 44 765 in the left hand Column, and N gan! it in 552 


on the ri 


7 
0 find the Lo ice of 7" Nu aber conſiſting of 4, places 
as Iu 3750, Fibok for the firſt Figure der Bret 
the Ek . Cour : 


26 
F20 


nn. Under o. is, 88 g to whicl if efix_its- 


1 (2.100370 
Thus the Logarithms of 700 8 
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j * laces of this Number ſo found from the left hand, as is one 
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Afﬀrmative. Now though theſe 1 
| pn: e On _ 


0. 5740312 * 
5 =—0. 4259687. 


Now IF 4 a Logarithm be 
| Abſoture Number thereto belonging. 

be CharaQeriſtic ſerves and to ſhew you, of how many Pla- 
& - ces it conſiſts. ' 


| Rule 

| * the Charafteriſtic, and Jook for the Decimal Part i 
able, which if you find it not exact, take the neareſt, 

4 Number anſwering to that Decimal Fart is the N umber re- 

ired. Only let this be obſerved that you take only ſo many 


more than the Index or Charatteriſtic of your Logarithm. Thole 
| Figures (if any be) that nn Decimal Parts. 
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1 | = 3.072617 4 

' 2.072617 Ci 11 'Þ 
| Thus Number een to the Log. * 15 
. ee ar 22 


Of the Uſe of the Table of Logarithme, Si vn, e ond 
Secants. 


1. Ever ery Page i is d :vided into 8 Columns, thi firſt and laſſ 
of uti contains the Minutes of every D 


Six the. ithm Sines, Tangents, and e of oy De- 
ures. 


2 T m. 0 hand Col. of eachp Ben Min. C che (Head 


Foot 
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iven, and tis reguir d to find the 


and the other 


27 err a the Minoftheſs Degree} Ni . 4 | 


thoſe Columns which have the words Sine, Tangent, Secane. 
a the} poor $97 the Table 3 


F rw 


| — I ſha]l forbear any farther inſtances. 
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us this Table of Logarithms goes, which will be effected in this 
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To find the Sine, Tangent and Secant, of any Degree 
Minute given. Rule * 


If the Degrees be Les. I n 45 Deg. they are found in 


* 6 , * 
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| Suppoſe the Sine, Tangent and Secant of 7 Degrees, 
nutes Were required. IE bn. nt | 
Look for 7 Degrees on the top of the Table, and in the firſt 
Column of the left hand page you'l find 29 under Min. againſt 
whichand under Sine, you'lfind 9.114737. Under Tangent you! 
find 9.118452. Under Secant you'l find 10.003716. Which are 
the w* Sine, Tangent, and Secant, Required. , _ _ 
And Sine, Tangent, or Secant, being given to find the De- 
es and Minutes belonging to it is but the Reverſe, and there» 


It remains now that I ſhew you how from the Logarithm Sine, 
Tangent, Secant ; to find the natural Sine, Tangent, and Secanr. 
The Index to. the Radius of the Table of Logarithms, Sines, 
Cc. is 10, and conſequently the Natural Number anſwering eo 
it is of x1 places, viz. 10000000000. If this Radius and all the 
Natural Sines, c. to this Radius were divided by a Million, 
or which is the ſame ſix places cut off, the Radius will become 
10000. and the Figures remaining in the Sines, Tangentrs, e. 
ſhall be Sines, Tangents, &c. to the Radius 10000, wiz. ſo far 
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Table of Logarithms, Sines, &. by ſubtracting always 6. from Wy 
the air, and then the +:. by Gb will be Lo — of 
the Radius 10000, which may be found by che Table one il 
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